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Introduction 


Long range planning for telescope time at major astronomical 
observatories or for Earth orbiting and interplanetary spacecraft 
missions often requires detailed solar system ephemerides. The 
astronomical community’s chief source for such information is the 
Astronomical Almanac which is prepared jointly by the U. S. Naval 
Observatory and the Royal Greenwich Observatory. Unfortunately, 
the Astronomical Almanac for each year is not available any sooner 
than six months before the beginning of that year. This creates a 
void for ephemeris data needed more than a year in advance. 

The Ten Year P lanetary Ephemeris i s an attempt to fill the vo i d 
for accurate solar system ephemerides from 1986 throught 1995. It 
is not meant to replace the Astronomical Almanac since it does not 
cover nearly as much material in such great detail. However, it 
does present accurate geocentric positional information for the 
Sun and planets Mercury, Venus, Mars, Jupiter, Saturn, Uranus and 
Neptune at five day intervals over a ten year period. The solar 
ephemeris in Section 1 lists both the Gregorian and Julian dates, 
the right ascension and declination of the Sun at 00:00 GMT 
(Greenwich Mean Time), the distance of the Sun from the Earth, the 
geocentric radial velocity, and the apparent angular diameter. 
The planetary ephemerides are in Section 2. For each planet, the 
ephemerides give the Gregorian and Julian dates, the right 
ascension and declination of the planet at 00:00 GMT (Greenwich 
Mean Time), the distance of the planet from the Earth and from the 
Sun, the geocentric radial velocity, apparent visual magnitude, 
apparent angular diameter, illumination phase and the elongation 
of the planet from the Sun. The radial velocity data are of 
special interest to high resolution spectroscopy (i .e. - infrared 
heterodyne spectroscopy, Fourier transform spectroscopy) and radar 
astronomy. This information is not included in the Astronomi ca I 
Almanac but is essential to the successful planning, data 
reduction and analysis of such investigations. 

For dark moon scheduling or calibration work, a set of tables of 
the phases of the Moon during this period have also been included 
(Section 3). Four sets of figures graphically compliment the 
tabular ephemerides over the ten year period. For each year, they 
depict the apparent angular diameters (Section 4), radial 
velocities (Section 5), declinations (Section 6) and mean times of 
meridian transit (Section 7) of the seven planets and the Sun. 

Finally, two technical appendicies are included which cover the 
elementary basics of planetary orbits and the calculation of 
ephemerides. Although the algorithms used to generate the Ten 
Year Planetary Ephemeris are far more sophisticated, they do have 
their basis in the theory presented in Appendix A and the brief 
FORTRAN program ’ORREY’ in Appendix B. 
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Accuracy 


The solar ephemeris which the author developed for these 
predictions is based on the classic work of Newcomb [1895]. It 
includes all planetary perturbation terms in longitude and 
latitude with arguments greater than 0.01 arc-seconds. In order 
to determine the accuracy of this ephemeris, it has been compared 
with the American Ephemeris and Nautical Almanac for 1980 (now 
known as the Astronomical Almana'c) for a series of one hundred 
dates during that year . The solar ephemeris agrees with the 
published values with a standard deviation of 0.00 seconds in 
right ascension and 0.05 arc-seconds in declination. 

The ephemeris programs for Mercury, Venus, Mars, Jupiter, Saturn, 
Uranus and Neptune were developed primarily from algorithms 
appearing in Meeus [1982] and the Explanatory Supplement [1974]. 
They are the product of elaborate planetary theories which were 
published during the first quarter of the twentieth century. 
These theories generally describe the orbital elements of each 
planet as a function of time and include perturbations from the 
major bodies in the solar system. Although the algorithms do not 
include the multitude of terms found in the classic treatises, the 
principle perturbations have been identified which yield more than 
adequate accuracy for the purposes of the present work. 
Naturally, the effects of light-time travel, nutation and the 
aberation of starlight have all been included in the Ten Year 
Planetary Ephemeris . 

To evaluate the positional accuracy of the planetary ephemerides, 
they have been compared with values appearing in the Amer i can 
Ephemeris and Nautical Almanac for 1980 (now known as the 
Astronomical Almanac) and the Astronomi ca I A I manac f or 1985 . For 
Mercury , Venus , Mars and JupiteT") fifty positions were compared 
for each planet against published values for 1980. For Saturn, 
Uranus and Neptune, twenty positions were compared for each planet 
against published values for 1980 and 1985. The mean and standard 
deviations in right ascension (in seconds) and declination (in 
arc-seconds) from the published values for each planet are shown 
in Table 1. 

Since no general planetary theory has been developed for Pluto and 
the minor planets, no mean orbital elements containing planetary 
perturbations are available. The future positions of these bodies 
are generated by means of numerical integration, and such 
predictions are beyond the requirements and scope of this work. 
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Table 1 : Accuracy of Planetary Ephemerides 


Planet 

Mean 

(RA) 

Sun 

+0.00 

Mercury 

+0.03 

Venus 

+0.03 

Mars 

-1.31 

Jupiter 

+0.58 

Saturn 

-2.45 

Uranus 

+0.21 

Neptune 

-0.57 

Note : 

Deviations in 
Deviations in 


S.D. 

Mean 

S.D. 

(RA) 

(Dec) 

(Dec) 

0.00 

-0.00 

0.05 

0.22 

-0.48 

1.17 

0.15 

-0.01 

0.80 

1.66 

+3.27 

5.27 

0.73 

-0.91 

1.86 

3.75 

-3.31 

10.20 

0.26 

+1.49 

2.00 

0.69 

+1.77 

1.84 


RA are in seconds. 

Dec are in arc-seconds. 
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TEN YEAR PLANETARY EPHEMERIS : 1986-1995 


SECTION 1 


Solar Ephemeris 


TEN YEAR PLANETARY EPHEMERIS : 1986-1995 


SECTION 1 : 



Column Heading Explanation/Definition 

1 DATE Gregorian or Calendar Date. 

Note that ephemeris positions are 
for 00:00 GMT. 

2 JD Abbreviated Julian Date. 

To convert to full Julian Date, 
add 2440000.0. 

Julian Date is defined as the number of 
days elapsed since Greenwich Mean Noon 
on 0 January 4713 BC. 

3 RA Apparent Right Ascension (hours, 

minutes, seconds) of the Sun 
for the mean equinox of the date. 

4 DEC Apparent Dec I i nation (degrees, 

arc-minutes, arc-seconds) of the Sun 
for the mean equinox of the date. 

5 DELTA Distance of Sun from Earth in AU’s. 

(1 AU = 1 .496E+08 km) 

6 RV Geocentric Radial Velocity of Sun. 

(km/sec) 

7 SIZE Apparent Angular Diameter of Sun. 

(arc-seconds) 
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TEN YEAR PLANETARY EPHEMERIS : 1986-1995 
SECTION 2 : Planetary Ephemer ides 
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TEN YEAR PLANETARY EPHEMERIS : 1986-1995 


SECTION 2 : Planetary Ephemer ides 


1 umn 

Heading 

Explanation/Definition 

1 

DATE 

Gregorian or Calendar Date. 

Note that ephemer is positions are 
for 00:00 GMT. 

2 

JD 

Abbreviated Julian Date. 

To convert to full Julian Date, 
add 2440000.0. 

Julian Date is defined as the number of 
days elapsed since Greenwich Mean Noon 
on 0 January 4713 BC. 

3 

RA 

Apparent Right Ascension (hours, 
minutes, seconds) of the Planet 
for the mean equinox of the date. 

4 

DEC 

Apparent Dec 1 i nation (degrees, 
arc-minutes, arc-seconds) of the Planet 
for the mean equinox of the date. 

5 

DELTA 

Distance of Planet from Earth in AU’s. 
(1 AU = 1 .496E+08 km) 

6 

RHO 

Distance of Planet from the Sun in AU’s 
(1 AU = 1.496E+08 km) 

7 

RV 

Geocentric Radial Velocity of Planet, 
(km/sec) 

8 

MAG 

Apparent Visual Magnitude of Planet. 

9 

SIZE 

Apparent Angular Diameter of Planet, 
(arc-seconds) 

10 

PHASE 

Fraction of Planet illuminated by 
direct sunl ight. 

11 

ELONG 

Geocentric Elongation of Planet from 


the Sun or Planet-Earth-Sun angle. 
(♦ = West of Sun, - = East of Sun) 
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GEOCENTRIC EPHEMERIS FOR MERCURY 
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18 JUL 1988 7360.50 6 37 56.2 22 37 1.8 1.1055 0.3232 39.3182 -0.60 6.05 0.706 16.85 
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GEOCENTRIC EPHEMERIS FOR MERCURY 
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GEOCENTRIC EPHEMERIS FOR JUPITER 


u 

z 

OO^r-MSOCOOOr-OOCO 

cocostr^'M-rHOoco'M-co 

WU5 t N©® H<7) t <0 
CMfHtHrHCM'M'COCOCMCO 

lOCOO)COh»®HWH® 
HNf0H0)0>0)® MU) 

CM Ht 
00 CO 00 

-J 

UJ 

U)0)O(DI9^NiHlA0) 

HHWWWfOWfO 

WSHWOWSH®® 

^^LOLOLococor^h-oo 

UXO^OrOCOMOMO) 

n®0)0>® ® hhcmcm 

rH t-H iH »H rH »H 

'M* ® LO 
CO "* "* 
HHH 

LU 

co 

< 

SO<SOO)OOQONN«0 

SSISlO)00)0)0)0)0) 

S>QS>0>0)0>0>0>0)0> 

CDLO'M-'M'COCOCMCMfHiH 
0)0)05 0)0 0 0)0)0)0) 
0 0)0)0)0)0)0)0)0)0) 

vHfHfHfHCMCMCOCO'M’lO 

0)0)0)0)0)0)0)0)00) 

0)0)00)0)0)0)0)0)0) 

co co r** 
0) 0) 0> 
0) 0) 0) 

o. 

rHiHfHQQQGtC&StQ 

S> S> S> Q Si SHS S> Q ® 

QStStStS>StS>G>S)G> 

QSiSt 

SIZE 

(") 

<*ooioioh'CMO)0>CMt^ 
lOtOCOh-OOQfHCOCOCD 
• •••••«••• 
hhhhhwwwnw 
cocococococococococo 

U>C0t&CDIOK04O>O>«H 
fH'*OOfHiOO)<M’OOCOO> 
• ••••••••■ 

COCOCO^-M'-M-IOIOCOCO 

cocococococococococo 

LOCMS>0>S>fHCMCOCMS> 

'♦StCOfHCO'*IQCOCMCD 

SCOCDOO)® HHMM 
COCOCOCOCO'*'*"*'*^ 

43.34 

43.84 

44.30 

O 

SNSCOO)QHMCOU) 

corococofo^^-^^^- 

h*0)fHCOLOCOfHCO<DO 

^^LOLOLOLOCOCOCOCO 

CMCOOCMLOOCMLOCOrH 

SNNC0fl0O0)0)0)Q 

CO CO 00 
QS® 

2 

HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 
1 I 1 1 1 1 1 1 1 t 

HHHHHHHHHN 
1 1 1 1 1 1 1 1 1 1 

CM CM CM 
1 1 1 

RV 

(K/S) 

OOLOCOCOCMCMCOOOOOCO 

HSCOCOOOHOXO^ 

h.H«COQMS>NO>U) 

rHOXOCOOCOCOCOCOCO 

NOOfOU>®M'®®NH 

raM0)HNO)O)QU)0) 

lohscocooocococmqcm 

CMCOOOQSSiCOCOCMCO 

M'WO® SC0NU5N® 
fHCOLOh-COLOCOCOfHCM 
O)O)C0 OOCNIWNOH® 
COO)0>COCMLOCOLOCOOO 

0697 

1326 

0204 


CMcoioh-oiQCMcoioco 

1 1 1 1 1 HHHHH 

1 1 1 1 1 

COOStCMCO'M'-M’LOCOCO 
fHtHCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

COCOCOCOCOIO-M-COCMQ 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

0) h- u> 

HHH 
1 1 1 

RHO 

^■ONO)H(*)U)«OCOQ 

CMCMCMCMCOCOCOCOCO'* 

CMCMCMCMCMCMCMCMCMCM 

CMO>h»LOCOS)CO<OCOrH 

CMCOLO^OrHCM’M-COOO 

'*'♦'*■^■*1010101010 

CMCMCMCMCMCMCMCMCMCM 

cococOfHOO<ocoor***io 

OifHCOlOCOCDSiCMCOLO 

lD<OCO<0<OCOt"-h-h-h» 

CMCMCMCMCMCMCMCMCMCM 

CM 0) CO 
K CO Q 
!**• h- 00 
CM CM CM 


LOLOLOLOLOLOLOLOLOtO 

LOLOLOLOLOLOLOLOLOtO 

LOLOLOLOLOLOLOIOLOLO 

LO LO LO 

)ELTA 

CM-M-COOCOCDh-OOCOSJ 
f U>HWO®NO)SH 
COCMthOXO'M*SI<OCMOO 
CMNNHHHH®S© 

W©HW®0>NWMH 
®IOMO® HHCOWN 
C0r-fHU>O>CMlOI^QCM 

o>cocof"-co<DiO'*'*co 

®0®U)H{ONO)®CO 

OfH'M'COSMOCMCMCO’M' 

MNOHM®0)CMU)0) 

MHQ®0)OONN«U) 

h* ’M’ O) 
CD ^ f'- 
CO CO CO 
LO *♦ -* 

u 

CO<0<DCDCOCOCOCO<OLO 

LOLOLOLOLOIOLOLOIOIO 

LOIOIOLO'*'*'*'*’*'* 



HOMDCOHCOWCOtO) 

ODCOOO'*0)'*CMC*'*tO 

COCMh-OCOCOCOSCMQ 

IQ h- CM 

DEC 

ooocor^cocMiHrHOOio 
CO U) tHWNHUJt 

^oJiocm^oocoqcsioo 

CO CO to CO CO fH fH LO CM 

lor^Oh-ococMcooo 

■* CO ^ rH CM CO 

0) CO LO 
CM CO Hf 

®COK^CMO)COCOO>CO 
CO fH 10 ^ CM rH M* CO 

«®NU>P)WHHHW 
CM fH LO ^ CO CM fH LO *• 

COO-M-OCDh-h-OCMCO 

COCMCMCMrHrHfHfHCMCM 

CM O) N 
CO CO ^ 

z 

< 

HHH®® Q®® OJO) 
CMCMCMCMCMCMCMCMfHrH 

OJCDCOCOCOOOOOOOf'-f'- 

HHHHHHHHHH 

HHHHHHHHHH 

h* I**- C- 
HHH 

UJ 

2 

cMcoco<ooo®co®^ro> 

SiO)h'*f s *CMCMCOCOlOO> 

CDfHLOCOCOfHQfOh-'M' 

CO CO h- 


CMlOCO^OOO^-'M'h-CO 
^ CM rH N* rH CO N- ID 

cocotot'-o>o>r^CMcoo> 

LO'*CMLO<HCMCMiH'*LO 

S)lOCMfHCM<*CDODQCO 

'*fHCMiH'*LO'*CMCO 

CO 1 HO 
CM iH 

Of 

’M'O-M-COCOh-CMCOQ’M' 
* U>U> r-IrHCMCM 

COCMCOOCOCOOCM^TCO 

CMCOCOCO^^T^IOIOIO 

O>S)CMC0'*'*'*'*'*<0 

LO 

CM iH 0) 
LO 


f- h- r^* h- 00 CO CO CO 00 CO 

oooooooooooooooooooo 

00 0)0)0)0)0)0)0)0)0) 

0) 0) CO 

/N 

♦ 

Q 

S> 

pa 

^ 15^ ^ 

L0LOIOIALOLOLOLOLOIO 

SiSilQS>!QQStlQ&Q 

LOLOLOLOIOLOLOIOLOLO 

S>QS)S>S>S>QS>S>IQ 

LOiOiOLOLOLOLOlOLOlO 

® ® ® 
LO LO LO 


O K> 
—) Q 

LO 

Q 

LO 

si 

LO 

St 

LO 

S> 

lO 

si 

LO 

si 

LO 

si 

10 

si 

LO 

si 

LO 

si 

LO 

s> 

LO 

S) 

LO 

S> 

LO 

Q 

LO 

S> 

LO 

si 

*■ 

0) 

Q 

Q 

iH 

iH 

CM 

CM 

CO 

CO 

'M' 


LO 

LO 

CO 

CO 

r**- 

h» 

00 

00 

0) 

o> 

Q 

<Q 

fH 

fH 

CM 

CM 

CO 

CO 



LO 

*■ 

6) 

»H 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

w 

CO 

CO 

CO 

CO 

GO 

CO 

00 

00 

00 

00 

CO 

00 

CO 

00 

00 

00 

00 

00 

00 

CO 

00 

00 

CO 

00 

CO 

CO 

00 

CO 

CO 

CO 

00 

CO 



S> 

St 

S> 

® 

Q 

LS 

<Q 


St 

S) 

St 

IQ 

St 

9 

St 

s> 

<Q 

s> 

s> 

S> 

S> 

Q 

s> 

s> 

s> 

S> 

S> 

S) 

00 

IQ 

IQ 



0) 

O 

0) 

0) 

o> 

Oi 

0> 

0) 

0> 

O) 

0> 

0> 

0) 

0> 

0) 

CD 

0) 

0) 

0) 

0) 

O) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0> 

0) 

0> 

0) 


0) 

0) 

0) 

0) 

0) 

O) 

0) 

o> 

0) 

0) 

o 

0) 

0) 

0) 

0) 

0) 

0) 

o> 

0> 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

UJ 

fH 

fH 

fH 

fH 

fH 

fH 

rH 

fH 

fH 

fH 

fH 

*H 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

rH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

h- 

< 

_l 

_J 

o 

o 

<3 

o 

o 

o 

a_ 

CL 

Q. 

Q_ 

a_ 

Ol 

H 

J— 

H 

f— 

1- 

H- 

1- 

> 

> 

> 

> 

> 

> 

o 

o 

o 

C-> 

o 

o 

3 

3 

3 

3 

3 

3 

3 

3 

UJ 

Ul 

UJ 

UJ 

UJ 

UJ 

o 

o 

o 

V 

CJ 

U 

o 

o 

o 

o 

o 

o 

o 

UJ 

UJ 

UJ 

UJ 

LU 


~) 

=) 

< 

< 

< 

< 

< 

< 

</> 

CO 

</) 

V) 

CO 

CO 

o 

o 

o 

o 

o 

o 

o 

z 

z 

z 

z 

z 

z 

o 

o 

D 

o 

D 


CO 

00 

CM 

h* 

CM 

f- 

CM 

r- 

fH 

CO 

fH 

CO 

fH 

CO 

fH 

CO 

fH 

CO 

fH 

CO 

fH 

LO 

S) 

LO 

s> 

LO 

s> 

LO 

St 

LO 

Q 

LO 


CM 

CM 



fH 

fH 

CM 

CM 



fH 

fH 

CM 

CM 



fH 

rH 

CM 

CM 

CO 


fH 

fH 

CM 

CM 

CO 


fH 

fH 

CM 

CM 


98 


30 DEC 1990 


GEOCENTRIC EPHEMERIS FOR JUPITER 


o 

z 

o 

-J 

LU 


LU 

CO 

< 

X 

a. 


CMttLOCOOOffOCOLOrM 
tSNtrtNWWfl)W 
• ••••••••• 

rHN-CMOO't0J'tOOCMh- 
LOLOCOtth-l^h-QOCOlO 
rlHHHHHHHHH 
I I I I 

00 0)0)5HS®S®0)0) 
00)0)QG)G>G>G)0)0) 
0) O) 0) G IS <SH3 S 0) O) 


CMHMSCO t IOU3U) t 

<0»-MD co® 00 is. ^©5 

••••••••■a 

HCO ISIOQ t O) tOW 
lOt t(Od)MHHQ^ 
HHHHHHHHrtH 
I I I I I I I I I | 

WNCCOlOtCOfOWN 

OOOOOOOOOIO 

000000000)0 


COCOrHCOCOO)N.LQfCO 

QtOHCOWSfOOWH 
^(AO> 000 )NN<D( 0(0 



oooooooooo 

oooooooooo 


w??S^S2?JoS 

• aaaaaaaaa 

NWOWHNtSMDN 
LOLOt-ftoOOOCOCMCM 
I I I I I I I I I I 


^-tU)U>COh-h-OOCOO) 

OOOOOOOOOO 

oooooooooo 


®®QHHHrtrt«® ® q ® g> g> g! gI g! d ® is q d q i q q q q dddddddddd 


UJ^-n HW CM CM CO CO rH N* CO N- 
isi* r^QcoiocococO't-cMO) 

H ^ ••••••••«• 

to * LO LO IO 10 10 LO U> 10 + 


HOHO tCOWtNQ 
COrH^^flDQ't'OOCSICO 

•••• aa a a a a 

tt««NNHQ®0 

tttttttttP) 


OOOOCsIStfOtOlO 

OCOh-CMCOrHCOtHCOCM 

• •aaaaaaaa 

COOONN©(OU)U>tt 

cocococococococococo 


WSH0)0>MNU)W05 
00 t HN t N ON WCO 


WWWWWWHHHH 

cocococococococococo 


o 

< 


QNcOttttCONH 


OMCMCMCMCMCMCMCMCMCM 

I I I I 


qg>g>g>0)0)0>oooooo 

WWWWHHHHHH 

I I I I I I I I I I 


0>IOCMO)IOCMO>COCOQ 

r^h-N-<OCOCOU>U5LOLO 


ooiocoQoor^iococMrH 

^■t-ffCOCOPOCOCOCO 


I I I I I I I I I I I I I I I I I I I I 


NHOOOOOt ®OOHW 
to (SN WOtttOMHO 
> \ U)M(DON(D 0 )QU) 0 ) 
QZ*Z N-COr^G)COCOl 9 CO<tO> 

^ •••••aaaaa 

CMG)N.LQCM®COIOOOG» 

HH III ,-t 

I I 


Q(OMU)(OQQU>OH 

nhnnhowhon 

QlOCOfflOtDLOCOrHrH 

fCOKQOCOCOfHCtiHOO 

•••••aaaaa 

COLOh-OrHCM'fLO'OCO 
HHHHWW WNNN 


WNNHCOtOOOOWW 

GlKCOCMQCOCOCO^tOO 

HQH©(0HH(00>H 

fOWMOtHWOHO 

NNNNNNtDWW t 
CM CM CM CM CM CM CM CM CM CM 


WWHNNfOHCOtW 

WtCOtHHtHCMW 

tNOWOOOWQHN 

(OMQOOtQtOHWOO 

• ••••••••a 

CONHOOONW tWQ 
NNNHHHHHHH 


o 

X 

OH 


WISNtHCOtHCOt 
Mt WNOISN tWN 
00000000000 ) 0 ) 0 ) 0 ) 0 ) 
CMCMCMCMCMCMCMCMCMCM 


HNt®WfOO)WHN 

OOMtWSWQMrt 

OSQGQQSnHH 

cmcococococococococo 


fOOJlOHCONNfOOOt 
UHOOOQ HP) t CONO) 
HrtHNNWWNCMN 
cocococococococococo 


OJtQWSWIStOt 

QNtWNOOQHCNt 

eococococopotr'ff'f 

COCOCOCOCOCOCOCOCOCO 


U>U>IOIOIOU>U>U>IOU> U>IOU>iOU>l0U>t0U>U> U>IOU>U)li>U>li>U>U>U> id U) LO U) LO id LO LO LO LO 


LU 

Q 


OOfCM<OCOO)0)CO'tU) 
N t CDOHDWQP) t W 


COOOQGSCOCMCMLANCM 

h-0)OOCM»HlOCOfOOLO 


tMOWNHNWWH 

COCMCMCMCMrHCOfCOG) 


O)oo^u>0)csiu)5rooco 

OOtMOHCOQrOHU) 


m Mt M 2 2 II! 2 2 2 Q^OLOfHN.^trHOOCO tMOOOtOtrtOMOt QN(OO)U)QU)0)(f)(O 

CO <0 (O CO CO CO fO ro CO (O ^ ^ ^ u> CO CO OO OO O) Q rH CM CM CO f LO U) CO K 00 00 O) O) G) rH IS rH CM CM 

lOLOLOLOLOLOlOLOLOLO id LO LO LO (O CO CO <0 CO <D 


U> 

LU 

O 


< 


G> 

LO 

CO 

CO 

O) 

00 

’f 

0) 

rH 

LO 

rH 

CM 

00 

N- 

0) 

1^ 

LO 

00 

CO 

f 

rH 

CO 

LO 

00 

h- 

O) 

N- 

CO 

OO 

rH 

CO 

CO 

00 

® 

6.0 

* 

CO 

t 

CO 

rH 

cd 

CO 

f 

CM 

rH 

CM 

rH 

6) 

G> 

h- 

rH 

CO 

G> 

CO 

00 

00 

CO 

rH 

CO 

G> 

0) 

rH 

N- 

CO 

CM 

f 

N» 

0) 

CM 

CM 

CO 

LO 

LO 

lO 

CM 

CM 


LO 


rH 

rH 

CM 



rH 

CM 

CM 

rH 

LO 

CM 

10 


rH 

rH 

rH 

rH 

rH 

rH 

rH 

CM 

CO 

LO 

rH 

LO 


* 


* 

CO 

LO 

CO 

CO 

50 

50 


00 

OS 

Q 

rH 

CM 

CM 

rH 

0) 


CO 

00 

CM 

•O 

CO 


CD 

u> 

CM 

m 

to 

►a. 

» 

CM 

CO 

CO 

CM 

K) 

00 

+ 

19 

LO 

19 

CO 

CO 

00 

Q 


LO 


H 

CM 

CO 

LO 


rH 

CM 

CO 

CO 


LO 

LO 








LO 

LO 

t 


CO 

CM 

rH 


10 

CO 

CM 

rH 

LO 

* 

CM 


* 

CO 

rH 


00 

00 

00 

CO 

00 

0) 

O) 

0> 

0> 

0) 

0) 

0) 

<7> 


Q 

Q 


19 

*9 

G> 

0) 

0) 

0) 

0) 

o> 

0) 

0) 

O) 

00 

00 

00 

00 

N- 

h- 

h» 

N. 

CO 

co 

CO 

rH 

H 

H 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

r-» 

LO 

rH 

CO 

CO 

f 

O) 

0) 

f 

to 

00 

LO 

CO 

LO 

LO 

N- 

CO 

CO 

CO 

N. 

00 

HT 

00 

rH 

CO 

CO 

rH 

0) 

0) 

rH 

CO 

LO 

CM 


o 

CO 

LO 

CM 

rH 

t 

CM 

G> 

N 

f 

LO 

CO 

Q* 

Q 

CO 

G> 

LO 

t 

00 

0) 

00 

(0 

Hf 

CM 

0) 

CO 

CM 


O) 

0) 

** 


0) 

CO 

CO 

00 

0) 

G) 

G) 

N- 

CM 

CM 

00 

0) 


CM 

CM 

H 

'f 

rH 

CO 

LO 

rH 

CO 

LO 

CO 

rH 

rH 

CM 

LO 

f 

LO 

CM 

rH 

H 

«r 

CO 

CO 

LO 

CO 

CO 



f 

CO 

CO 

* 

rH 

<* 

rH 

LO 

^r 

t 

LO 

N» 

LO 

CM 

6) 

N- 


CM 

o> 

CO 


CM 

Q 

00 

CO 

LO 

f 



f 

f 

LO 

CO 

h- 

O) 

rH 

CO 

CO 

00 

rH 


r*. 

rH 

-f 

00 

CM 

LO 

0) 

CO 

f*. 

CM 

LO 

LO 

LO 

LO 

t* 

t* 


CO 

CO 

CO 

CO 

CO 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

CO 

CO 

CO 


* 

-f 

LO 

LO 

LO 

rH 

rH 

CM 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

OO 

00 

00 

00 

00 

00 

00 

00 

0) 

0) 

0) 

0) 

0) 

0) 


<S> 

Q 

O 

G> 

Q 


Q 

6) 

G> 

(9 


Q 

Q 

<9 

G> 

19 

G> 

G> 

G> 

G> 

Q 

G> 

G> 

G> 

G> 

G> 

G) 

G> 

G> 

19 

G) 

19 

G) 

G) 

G) 

G> 

G) 

19 

G> 

G) 

G> 

<9 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

10 

10 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

<9 

O 

LO 

19 

LO 

G> 

LO 

G) 

LO 


LO 

L9 

LO 

G> 

LO 

G> 

LO 

G) 

LO 

G> 

LO 

G) 

LO 

G) 

LO 

G> 

LO 


LO 

G> 

LO 

G) 

LO 

G> 

LO 

G> 

LO 

19 

LO 

G) 

LO 


CO 

<0 

N 

N 

OO 

00 

0) 

0) 

O 

Q 

rH 

rH 

CM 

CM 

CO 

CO 

t 

"t 

LO 

LO 

CO 

CO 

K 

N- 

00 

00 

0) 

0) 

<9 

Q 

rH 

rH 

CM 

CM 

CO 

CO 

t 

t 

LO 

LO 

'f 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 


t' 


f 

Hf 

t 

t 

f 


t 

t 

t 

CM 

N— ✓ 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

OO 

00 

00 

00 

00 

00 

00 

00 

OO 

00 

00 

OO 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

OO 


< 

o 


153 


rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH iH 

rH 

rH rH 

rH 

HHH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

T— 1 

rH 

H 

o> 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

O) 0) 

0) 

0)0) 

0) 

0 0)0) 

0) 

O) 

0) 

0) 

0) 

O) 

0) 

0) 

O) 

0) 

O) 

0) 

O) 

O) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

C! 

0) 

o 

0) 

0) 

0) 

0) 

0) 0) 

0) 

0)0) 

O 

O O 0) 

0) 

O) 

o> 

0> 

0) 

0) 

0) 

0) 

O) 

0) 

a> 

O) 

O) 

0) 

0) 

0) 

0) 

0) 

O) 

o> 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH rH 

rH 

rH rH 

rH 

H H rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

z 

z 

z 

CO 

CO 

CD 

CO 

CD 

CO QC 

ce 

OH OC 

QC 

OH OH OH 

OH 

OH 

OH 

a: 

> 

> 

>- 

> 

> 

> 

z 

z 

z 

z 

Z 

z 

_J 

*J 

_J 

_1 

< 

< 

< 

LU 

LU 

LU 

Ul 

UJ 

LU < 

< 

<< 

< 

<Q_ CL 

£U 

Q_ 

Q- 

CL 

< 

< 

< 

< 

< 

< 


3 

3 

3 

3 

3 

3 

3 

3 

3 



"1 

U. 

LU 

U. 

U. 

LU 

LL 2 


22 

2 

2 < < 

< 

< 

< 

< 

2 

2 

2 

2 

2 

2 

"> 

I 

3 

3 

3 

3 

3 

3 

3 

3 

0) 

’f 

0) 

CO 

00 

CO 

00 

CO 

00 LO 


LOG) 

LO 

0 

4 

9 


0) 

't 

O) 


O) 

f 

0) 


0) 

CO 

00 

CO 

00 

CO 

00 

CO 

00 

CO 

00 

rH 

CM 

CM 



rH 

rH 

CM 

CM 

rH 

rH CM 

CM 

CO 

rH 

rH 

CM 

CM 



rH 

rH 

CM 

CM 



rH 

rH 

CM 

CM 



rH 

rH 


99 



GEOCENTRIC EPHEMERIS FOR JUPITER 




o 

Z 

o 

COCOCO*KCOCM®CMCO 

CMLOCOfHHe®rHOOlOCM 

<Ot-® COCO® OOfHCO ® 
Qooh-io^^co^-^roo 

K®®LOt^CDCMCOa>f^ 

h-®COC0®U)fHh»*CM 

u> ® -* 

HHH 

-1 

LU 

OlOrHOO^Tr-lfOCOQ'^ 
HHH 1 1 1 HH 

1 1 1 

©HU)0>WNHU)0(0 

rlCMCMCMCOCO^-^'M-lO 

r^CMco®u>o>^cocooo 

lOCOCOI^h-h-COCOOOi 

CO 00 CO 

® ® rH 
HHH 

UJ 

C/) 

< 

0) 0) Q Q IS IS d IS Q 0> 
OKDQSQSSSQO) 
OIOMSQSSSSQO) 

OMDCOOOI^I^COCOIO'M’ 

O>O>0>O>O>0>O)O)O>O> 

0 ) 0 ) 60 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 

-M-COCOCMCMCMCMCMCMCM 

00)0)0000)0)0)0) 

0000000)000 

CM CM CO 

o a o> 
o> o> o 

Q- 

SQhhhhhhh® 

88QQS88888 

®®® ®®® ®® ®® 

® ® ® 

SIZE 

(") 

^nnwhoowcoio 

CMfH®0>0>00000>0>® 

HHH8Q8Q80H 

cocococococococococo 

NQCOM-U) 0)©10NH 
rHCO^flOOOISCOCOOCO 

hhhhhcmnnww 

cocococococococococo 

O0)H© t^SHNW 
co®u>o>^o>^r®u>«H 

WM-M'M-lflWONSoi 

cocococococococococo 

38.73 

39.33 

39.92 

O 

ISOJOOh-h-Kl^l^r-CD 

COCMCMCMCMCMCMCMCMCM 

00O>®CMC0U)C000®CM 

CMCMCOCOCOCOCOCO^’O' 

U>K®CO«0O>CMU>COiH 

-*'*U>U>U>U>COCOCOh» 

LO CO fH 
h- h- CO 

2 

HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 

i i i i i i i i i i 

rH fH fH 

1 1 t 

RV 

(K/S) 

tO)«QNN8HO>t 

o>o>coiHa>i-»is^coeM 

®fH®U>CD00®r-’M*CM 

CMIOCO®CM^CO®COCO 

«DO>fHU)00®00fH00® 
M- 0)HQ WCO (OM’HfO 
COQO>COCOO)COO)fH'M- 
COrH^--* ® U>® ^CO® 

U>0><D®QO®CM«Hh.^ 

i^ooa><0h-coco'trcorH 

QOCMCO®CM®COO>UOrH 

HCMHOHDSOM'M'W 

7743 

1454 

3107 


0>h-toVcM®fHCO'<rcO 
1 1 1 1 

CO®fHCOU>COCOO>®CM 
1 HrlHrlrtHHWW 
I 1 1 1 1 1 1 1 1 

CO-M'UOlOCOr^Kh'h^h- 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CO co to 
CM CM CM 
1 J 1 

RHO 

O>«C0M©QU)O)WN 

WNOOSHW^WN© 

^'M-'M'LOLOIOLOIOLOLO 

cocococococococococo 

®<M*COfHlOCOCMlOCOfH 

®rHCM'<M0COOOO>®CM 

QOCOQOCOCOCOtOCOh-h* 

COCOCOCOCOCOCOCOCOCO 

^■h»®cotooo®cou)h- 

CO^COh-COOifHCMCO^* 

C , *-f s -h»h-f s -h»COCOCOCO 

cocococococococococo 

0> fH CO 
l/> f- 00 
00 00 00 
CO CO CO 


U)L0L0LOLOU)U)U)LOIO 

U)LDLOU>U>LOLOL0L0LO 

LOLOLOIOIOLOLOIOLOLO 

LO LO LO 

)ELTA 

flO0OISfO^^CslO>^-O) 

^oococMtHin^i^coo) 

OfHCOLOCOCOCOLQ^CM 

CMCOCOCOCOCOCOCOCOCO 

CMU)0>^rc0«0C0C0fHCM 

OOrHO>COCMC0C0CM<*CM 

®co-*riHr^CMr^cM<o® 

COCMCMCM»H,H®®0>0> 

COCO®COlOCMI^lOiHrM 

<oa>Kco»^®rHCMco^ 

COCOO>CM^I^O>tHCOU> 

COI^COCOLO^-COCOCMfH 

fH f*. CO 
CO O) LO 
h- 0> CM 
® 0> 0) 


COCOCOCOCOCOCOCOCOCO 

COCOCOCOCOCOCOCOLOLO 

LOL0LOLOLOLOLOLOLOLO 

LO ^ Hf 


C0^O)h-h-r-»C0CMU5O) 

CM^^LOCOCMCOLOLOCO 

cow®kcoco©u>^co 

CM CO rH 

DEC 

f-®COCOO>COCMrHCMO> 

fH^’L0'*CM<*L0U»'* 

00»H’M'iH©U)CM'M-©C0 
^ LO CO fH CM rH 'M' 

•HCO’M'fH^OOCOfHCMCO 
fH CO ^CO^CM^CO 

CO ^ LO 
CM CO CO 

CM CM fH ® a 00 to + CM ® 
10 CO fH LO CM ^ CM 

COCOLOCOCMfHfHfHCMCO 

r-4U)C0«HU>C0r-tU>C0vH 

<OO>1’O><D1''*U>C0C0 
LO CO CM LO 'M- CO CM rH rH 

OSN 

z 

< 

LOLOLO^^'M’COCOCOCM 

HrlHHHHHHrlH 

WHHHQ8IS0)0)0) 

coa)cocoh*i^r-h-r^h- 

r— 

UJ 

2 

'*U>CM®CMCOh»O0CM<* 

K<DU>h»COCMCMO>OOCM 

LOODCMOCMH-COCT)^® 

LO h- rH 


COCOfHh-COCn^OOiHtH 

*HCM'*U>rMCM'rL6tHCM 

OOCMCMI^KCM®®COCO 
CM CO CO CM iH rH CO ** 

cococoiocDcoco^r^^- 

LO CO CM CO CM CM CO 

CO LO ® 
CM LO rH 

Q£ 

©Q'M'COCOh-r^lO®^ 
CM CO CO CO U> U> 

COCMCO®M’COrHlOOOfH 

fHrHCMCMCMCOCOCO'M* 

■M-h».®C0lOh-O>fHCMC0 
^ (O LO LO LO LO 

io 


0>0>0)0)0>0>0>0)®® 
fH H 

® ® ® ® ® ® ® ® ® ® 
rlHHHHHHHHH 

®®®8®®®HHH 

HHHHHHHHHH 

fH rH fH 
HHH 

/-\ 

♦ 

<3 

® 

8888888808 

LOLOLOLOLOIOLOLOLOLO 

®®®®®®®®®® 

LOIOIOIOIOIOIQIOIOLD 

®®®®®®®®®® 

LOLOiOLOLOLOLOIOLOLO 

® ® ® 
LO LO LO 

O Q 
“> ® 

CM 

®U>®L6®lO®U)®U) 

<0<OKr*COOOO>0>®® 

COOOOOCDOOOOCOCOOOOO 

®to®u>®u>®u>®u> 

fHrHCMCMCOCO^’M'LOlO 

L0LOLOLOLOLOLOLOLOL0 

00000000000000000000 

®LO®LO®LO®LO®LO 
(DtDNN©©0)0)88 
LOLOLOLOLOLOLOLOCOCO 
00 00 00 00 00 00 00 00 00 00 

® to ® 

fH fH CM 

co co co 
00 00 00 

UI 

HHrlHHHrlHHH 

00>000>0>0>0>0)0> 

010)0)0)0)0)0)0)0)0) 

rlHHHHHHHHH 

HHHHHHHHHH 
0)0)0)00)0)0)0)0)0) 
0)0)0)0)0)0 0)0)0)0) 
HHHHHHHHHH 

HHHHHHHHHH 
0>0>0>0>0>0>0>0>0>0> 
0)0)0)0)0)0 0)0)0)0) 
HHHHHHHHHH 

»H rH rH 
0> 0> 0> 
0> 0> 0> 
fH fH fH 

h 

< 

O 

JJOOOOOOKL 
D3DDDD33 UJ UJ 
“>-><<<<<<</></) 

fl.O.O.OLhhl-hhh 
UJ UJUJliJ uuuuuu 
(0(0(0(0000000 

H>>>>>>UOU 

UOOOOOOUJUJtU 

OZZZZZZOQQ 

uuu 
UJ UJ UJ 
OQQ 


cooocMh-CMr^cMr-fH<o 
CM CM fH ,H CM CM 

h©h©h»h<oh© 
fH rH cm CM fH rH CM CM 

fHU>®LO®LO®LO®LO 
CO fH fH CM CM CO HH 

® LO ® 
CM CM CO 


100 


I 


30 DEC 1991 


GEOCENTRIC EPHEMERIS FOR JUPITER 


ELONG 

118.26 

123.47 

128.75 

134.10 

139.52 

145.01 

150.56 

156.15 

161.77 

167.41 

NQCOt®H®(0 0)0) 
®WWh*H«H©W°» 

COTOUJOl^COCONCMCO 

h-r^r-cotototo^rrco 

HHHHHHHHHrl 
1 1 1 t 1 1 i 1 

ooocMr^CMtocoh-tOfH 

r^(OtocoooQcor-C4oo 

H©HC0HNC4N WOO 
(OMC4HHSSO)O)Q0 
HHHHHHH 1 1 1 

II 

^■'rtscOfiujCM^fi® 
^■iHOlh-TOTOTOTOTOf'"'* 
• •••*•«... 
MISUJHNCOOlOHN 
TOTOI^h-TOTOTOTOTO’M- 
1 1 1 1 1 1 1 1 1 1 

LU 

CO 

< 

x 

C0^U>TOTOh*.TOOlOlQ 
0) OJ 0> 0) 0) O) (R 0) 0) s 
0)^0)010)0)0)0)0)0 

SQOSOOflOOOMO 

00500)0)0)0)0)0) 

Q6)Q6)0)0)0)0)0)0) 

TO'M'^’COCMCMCMflftft 

0)010)0)0)0)0)0)0)0) 

0)0)010)0)0)0)0)0)0) 

ftftC4CMCMCOCO’^rtOLO 

0)0)0)0)0)0)0)00)0; 

0)0)0)010)0)0)0)0)0) 

a. 

QSHSQOQodlSH 

hhhhOOQOOO 


0500000000 

UJ^-s 
rsi r 
M w 

iHOj^oor^co^oocofs. 

LOlQflOflCOftTOCOftCO 

HN’J^NNIScOQW 
to to to ^ cm o r^. co oi 

HNHOIDWCOSM'O) 

OltOTOCMTOlQ^OlCOh- 

to®^r^cMiQiacMi^to 

C4NC4NCOO>LOftN^ 

CO 

QHHNNCOfOfO't^ 

^■^■^■^^^•COCOMCM 

HHIS)ISO>0>CONSCO 

^■'M-^’M-COCOCOCOCOCO 

TOTOTO'^'M-COCOCOCMCM 

cocococococococococo 

o 

< 

^NQnuxoSiHfO't 

TOTOOlOlOlOlQQIQIQ 

’M-^'M-^cocmiqotcoco 
00000000)0 0) 

ftTOTOCMOlTOCMOlTOCM 

OCOCOCOI^f^l^COCOCO 

0)coco?Sf^'M'HC7)r-^ 

wwwwtttwww 

2 

HHHHHHNWWM 
1 1 1 1 1 1 1 1 1 1 

CMCMCMCMCMttCMftHft 
1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

RV 

(K/S) 

ftU>*U>01TOC0*flTO 

CM'M’IQflTOCMTOCOeOeO 

tOCOOCONQ^fOI&O) 

CMOl'M’r'-TOTOIOftTOOl 

COTOCOCDIQM'SlCOTOflO 

cocDf»r^Kfn*o><»co 

CM5)CMflCOU>lOCMM-TO 

COCOftTO'tfOlCOCONCO 

CMOlTOTOTONOlTOQCO 

TOftCMCOCMi-tlQCMCMTO 

ftTOtQTOCMh-CMOUQM* 

^'OJCON'^iHI^.QCOCO 

»©C4 0)OOQt^N 
COMWHNQHCOtftt 
HCM®CM^r^ft<OCOCM 
CMO^OCMN-UJ^COfl 


^■WHOMflrtHCOU) 
WNNHrlrlHH 1 I 
1 1 1 1 1 1 1 1 

WONtN0)Nt(0 09 

II HHHrl 

QrHCO^rtOCOCOKI^h- 

CMCMCMCMCMCMCMCMCMCM 

h^COCOLOLO^COCMfllQ 

CMCMCMCMCMCMCMCMCMCM 

RHO 

ior^oo®tHfo^-ioco^ 
OlQftCO’^UXOh.TOOl 
00 0)0)0)0)0)0)0)0)0) 
cocococococococococo 

COOOQQHHHrtH 
Q ft CM TO TO 1*- TO Ol Q 
OOOOOOOOOH 

HHQQO>0)»Ntf>U> 

ftCMCO^'M'TOCOh-TOOl 

HHHHHHHHHH 

’^■CMftoroco'M-CMisro 

IQftCMCMCO’M-TOTOh-l"- 

CMCMCMCMCMCMCMCMCMCM 


LOLOLOLOLOLOLOLOLOLO 

totoiotototototoioto 

LOLOLOtOLOtOLOLOtOtO 

TOTOTOTOTOTOTOTOTOTO 

< 

I- 

_i 

UJ 

A 

MOWNCONNCOQ® 

WUJHHSOOCOONH 

IOCOCMCOQIOiHOOIOCQ 

oor-r^cocoiouj^^^- 

IOOOOONOHHU5N 

NH^^HtOOCOCO^ 

ftflftCM^TOOlCOTOCO 

CM'M'OOOOO^COCOrHrH 

HC4N(DC0C<)O)N«0U) 

OlOfHOOLOCOQCOCO'M- 

TOKTOTOOlQflflCMCO 

OftCOlQOCOCOCOCOLO 

COCMOITOCOIQOITOOIOI 

CMQh-TOCMIQCOCOOlTO 

<M*TOTOTO^TOTOOlOlQ 




^^‘^'M'^rtoujtoioio 

TOTOTOTOTOTOTOTOTOTO 


q 'M* r*. to to q 

o>ootoo>i^r^^«Ofoio 

ffTOG>COCOTOTOTOh-Ol 

HCOO) QO)N COCDCO W 

o 

UJ 

oofoooooooocoh-r^oo 

N H ^ CO CO CO CO ft 

C0 0D<OO)WH^IS)HC0 
CMCOM’CMCO^'M-COTOCO 

N’CO)®COCOO>OOTrQ 

ft TO ft TO M* to 1 H 

®<OCOI^OlTOh.®TOTO 
CM CO CM ft LO CM ft 

a 

wWwttiwiOhiStO) 

ftftCMCO^LOflCMCO 

^fOl^ClCOTOTOOJTOTO 
to 04 CO 10 »H 04 CO ^ 

WSrtH»N««»N 

to to to TO TO ^ ^ CO 

NBNWCOHM'WO© 

MHLO^CMHIOCOHU) 

z 

< 

h.fs.l^^fs.f^^QOQOQO 

00 0)0)0)0)00000 
HHHHH 

OOOhhOOOOO 

HHHHHHHHHH 

000)0)0)0)COOD09N 

ft ft 

UJ 

2 

■w 

^■COOOCOCDCOCO'^OOh- 

'*'*CMTOTOTOTOTOTOO> 

CMOCOh-CO^-t^lOCOlO 

’M-lOI^.CMCOfifi’M-CMr^ 


<o^^r^co^®cou>0) 

to CM ^ *+ CO ft 

h-ft'M“TOf‘'.COTOM’COTO 
to CO CO ft to CM to 

TOft^^CMKOlTOCOCO 
^ TO ft TO TO CO CM CO 10 

®h-<7)-M-iQh-'M'iSLor- 
CM ft ft CO CO CM CM CM CO 

CH 

to^r^cOf-Hacoflo^'M 
to to to to 

O>f'»TOCMQC0TO'*CMIQ 

'* < *-*'M''M*COCOCO€OCO 

01TOTOT^I"-TOTO0lQft 

CMCMCMCMCMCMCMCMCOCO 

COTON.OlCM’M-f'-IQCOTO 

COCOCOCO’M-'M-'M-LOIOLO 


hhhhhhQOQ® 

HHrlHrlrlHHHH 

SSOOOSSQOO 

HHHHHHHHHrl 

Q q q o IS o o o o o 

HHHHHHHHHH 

IQ IQ 0) IQ IQ IQ IQ IQ IQ IQ 
HHHHHHHHHH 

♦ 

IQ 

o 

O IQ 

IS) O O Q OOOOOO 
LOlOlOlOtOLOlOlOtOlO 

OIQQIQIQIQIQQQQ 

tOLOlOtOlOLOtOlOlOtO 

IQ IQ S O IQ 6) IQ IQ IQ IQ 
LOlOlOtOlOtOlOtOtOlO 

IQIQIQIQIQtQIQSlIQIQ 

TOTOTOTOTOTOTOTOTOTO 


“> IQ 

U) 

IQ 

to 

Q 

to 

o 

U) 

IQ 

to 

Q 

to 

IQ 

to 


to 

Q 

to 

Q 

to 

Q 

to 

Q 

to 


to 


to 

IQ 

to 

IQ 

to 

Q 

IO 

IQ 

to 

IQ 

to 

IQ 

to 

’O’ 

CM 

CO 

CO 


TT 

to 

to 

CO 

CO 

c*. 

!"• 

CO 

CO 

0) 

0> 

IQ 

IQ 

ft 

ft 

CM 

CM 

CO 

CO 

-M- 


to 

to 

to 

co 

h- 


CO 

CO 

01 

0> 

IQ 

IQ 

ft 

ft 


CO 

CO 

CO 

<0 

CO 

to 

CO 

to 

CO 

CO 

to 

to 

to 

CO 

to 

h- 

1^. 

K 

h- 

r^. 

h» 

r- 

h- 

h- 

h- 

h- 

h- 

r- 



h» 

1^ 



r- 

CO 

00 

00 

00 

CM 

w 

TO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CD 

co 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

00 

00 

CO 

CO 

CO 

CO 



CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 


O) 

0) 

Ol 

a> 

01 

O) 

0) 

O) 

0> 

CO 

0> 

o> 

o> 

0) 

o> 

o> 

01 

0) 

0) 

o> 

TO 

o> 

01 

01 

01 

01 

0) 

01 

01 

01 

01 

01 

01 

01 

01 

Ol 

01 

01 

01 


01 

01 

0) 

0) 

0) 

0» 

0> 

Oi 


0) 

0> 

0> 

0) 

01 

01 

o> 

01 

01 

01 

01 

O 

01 

0) 

01 

01 

01 

0> 

01 

01 

01 

01 

oi 

01 

01 

Ol 

01 

01 

01 

01 

UJ 

i 

ft 

ft 

«H 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

iH 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

< 

z 

z 

z 

z 

z 

z 

ffl 

CD 

a) 

m 

CD 

ffi 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

> 

> 

>- 

>- 

> 

>- 

z 

z 

z 

z 

z 

z 

_J 

_J 

-J 

d 

< 

< 

< 

< 

< 

< 

UJ 

UJ 

UJ 

UJ 

Ul 

UJ 

< 

< 

< 

< 

< 

< 

Q_ 

Q_ 

Ol 

Q_ 

Q_ 

CL 

< 

< 

< 

< 

< 

< 

3 

3 

3 

3 

3 

3 

3 

3 

3 


-> 

“> 


“> 


-> 

LL 

U_ 

Li- 

u. 

U. 

U. 

2 

2 

2 

2 

2 

2 

< 

< 

< 

< 

< 

< 

2 

2 

2 

2 

2 

2 

“1 

“1 

”1 

-> 

“1 

”1 

3 

3 

3 



Ol 


01 


O) 

CO 

CO 

en 

co 

CO 

TO 


0) 

-M- 

o> 

-M* 

0) 

CO 

00 

CO 

TO 

CO 

TO 

CO 

TO 

CO 

TO 

CO 

TO 

CM 


CM 


CM 

h- 

CM 

h- 

CM 




ft 

ft 

CM 

CM 



ft 

ft 

CM 

CM 



ft 

ft 

CM 

CM 



ft 

ft 

CM 

CM 



ft 

ft 

CM 

CM 



ft 

ft 

CM 

CM 



ft 


101 


17 JUL 1992 


GEOCENTRIC EPHEMERIS FOR JUPITER 


<3 

CO 

00 

u> 


to 


IS 

'M* 

r- 

CM 

00 

to 

6) 

fH 

Q 

CO 

Q 

0) 

tH 

<0 

to 

00 

■M- 


0) 

0> 

'M- 

■M* 

o> 

Q 

00 

H 

rl 

Z 

o 

CO 

0) 

iH 

CO 

to 


IS 

CM 

'M* 

h» 

0) 

CO 

Q 

CO 


CM 

H 

0) 

0) 

00 

00 

00 

0) 

Q 

H 

CO 

CO 

0) 

CM 

h* 

fH 

C- 

CO 

_J 

CO 

0) 

CO 

CM 

00 


fH 


CO 

0) 

to 

CM 

CM 

to 

0) 

CO 

r*. 

d 


00 

CM 

<0 

d 

to 

0) 

CO 

r-. 

H 

CO 

d 

to 

0) 


LLt 

’M' 

1 

CO 

1 

CO 

1 

CO 

CM 

1 

CM 

CM 

1 

rt 

1 

fH 

1 

1 

1 




tH 

fH 

CM 

CM 

CM 

CO 

CO 


-M- 


u> 

to 

CO 

CO 

r>- 

K 

h- 

00 

Hi 

CO 

<0 

r- 

r-» 

CO 

00 

O) 

o> 

Q 

is 

is 



IS 

Q 


0) 

0) 

O) 

00 

00 

h- 

CD 

CO 

u> 

u> 



CO 

CO 

CM 

CM 

CM 

<o 

0) 

0) 

O) 

0) 

0) 

0) 

0) 

O) 

IS 

© 

Q 

o 


is 

IS 

IS 

0) 

0) 

O 

0) 

0) 

0) 

0) 

o 

0) 

0) 

0) 

0) 

0) 

0) 

O 

0) 

0) 

< 

T~ 

0) 

0) 

O) 

O) 

0) 

0) 

0) 

O) 

6) 

Q 

Q 

Q 


is 


IS 

0) 

0) 

o> 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

Q- 

d 

d 

d 

d 

d 

d 

d 

d 


H 

T-» 

rl 

r-l 

fH 

fH 

iH 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 


UJ/-N USOOfOHH^'ONf*'® LO CO CO CD iH O) O) CM h- <0 (D Q (0 U) (0 H 00 MS IA cm CM 

Mb iH 00 <0 ^ CM Q CO M CD CO LO LO LO LO CO CO 1^ 0> IS CM M' N O) W W 0) W© H U) Q U> Q 


M s - / 

to 

CMHHrlHHQQQS 

cocococococococococo 

QQQQQQSIShh 

cocococococococococo 

rMiHiHOMCMCMCOCO’*”* 

cocococococococococo 

LO LO CO 
CO CO CO 

o 

CMi-tOfs-COlO-M-COCM*-* 

COCOCMCMCMCMCMCMCMCM 

HHHHHCMCOMU)© 

CMCMCMCMCMCMCMCMCMCM 

NOHMWNOCMWN 

CMCMCOCOCOCOCO'M*^*^ 

Q CO CO 
tO LO lO 

2 

HHHHHHHHrlH 
1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 

1 1 1 1 I 1 1 1 1 1 

HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

HHH 
1 1 1 

RV 

(K/S) 

^'M-CMOI^.CMCMtHCOCO 

COCMCMLOCMh-LOCDCOrH 
COCO S MS COMS M © 
OO-M-Q-M-OCMCOOtHCO 

K'M-MCOb-tOOOCMCO® 
©h 0)0)Q0)0)M(0H 
®©U) O) MU)MHU5 S 
LOh-QOOh-LOCOHOOLO 

QtOOOOOCOQOO'*'*® 

cMQ^r-coQ^ocoia 

COCMCON.*M-COO)COCOCM 

CMOOCOMrH^LOCOLOCO 

CD CM h- 

a> h- * 
CO to CO 
0) n* 


OOI^CO'M*CMiHO)f^CO , M' 

HHHHHH 

CMQiHCM-M-tOOOQiHCO 
1 1 1 1 I HHH 

1 1 1 

tOCOOOO)fHCMCO’M*U)CO 
iHrHrHrHCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

(DNS 
CM CM CM 
1 1 1 

RHO 

«OCOHOOU)OONfOS 

COOXaSiHCMCOCO-M-lO 

CMCMCOCOCOCOCOCOCOCO 

r^COQCOCMQO^OtOiH 

lfi©SSCOCDO)SISH 

COCOCOCOCOCOCO-M-'M-'M- 

cocMr-cMh-cMh-iHcoia 

iHCMCMCOCO^'etOlOCO 

lO 0) CO 
<0 CO K 


lotoioiotoioioioioio 

lOLOLOLOLOLOLOLOLOLO 

LOlOLOtOLOLOtOLOLOLO 

to to to 

)ELTA 

N-CMIOIOHOCMIO 0>Q 
lOOOCOSQlOLOQISCO 
HCOHCOQCOCOO)HN 
T-liHCMCMCOCOCOCO'M-’M* 

qoomnscocohm-n 

©SHSMfOSU)(7)NQ 

CO^-^COCMISCOIOCMO) 

^^•M'N'M'^TCOCOCOCM 

HCD®QO)O)t»C0t 

OCMCMf^r^-M-COOOCOi-l 

^■QLOOCOh-QCOCOO) 

CMCMHQQO)O)C0N(0 

’♦CO Q 

lo co 

tH CO LO 

CO to 


cocococococococococo 

cocococococococococo 

COCOCOCOCOLOLOtOLOtO 

LO LO to 


QQtOCOf-lcOCM&CMCO 

l^'M'I^CO'M-h-I^OCOfH 

LOCOfHCOCOOOrHCOOXO 

0> * IH 

DEC 

lO®’M-CMOOlOl^h-0)l^ 
rH CO CM CM lO lO CO 

CodiH-M'-M'-M'OlO'M-O) 
CO LO fH CM CM CO fH CO 

0)HHCO tNO)CMCO(D 
lO'M-'M-LOr-ICOlOfHfHlO 

i i i i i i i i i i 

fH CO CO 
CM fH 
1 1 1 

lOCOiHOO^-QLOr-ILOQ 
CO iH U) CM 'M'lHlOCM 

tOOCOQOCMhoCMKCOQ 
CO ^ iH LO CM CO*H»H 

COCOCOO>QO)h-LOrHU) 
CO LO f-» CO iH CO lO rH CM 

ill 

0> iH fH 
CO LO 1 


h-KCOCOCOlOlO'M-'M-'M- 

fOfOCMCMHHHQQQ 

O®fHrH0M0MCMCMC0C0 
1 1 1 1 1 1 1 1 

? 7 T 

(MEAN] 

CO'M’LOh-lOCOLOOOlOQ 

OOCOlHCOCOCOOQCMOO 

1 1 1 1 1 1 1 1 
iHcocoiHcoootor-co^- 

CO < CO 


MCOtOCM-M-iaOiHCOCO 
LO CM LO CO rH ^ ^ CO CO 

5>0>OOCO'M'fHLOOOh*CM 
CO CM CM CM CM CM iH lO 

M'S® W CMHWCOM-M- 
CM COlOiHCMCMiHlOCM 

cm r*. oo 
^ CO 

cc 

OCOCOQ^-OOiHlOOCO 
to fH rH 1 H CM CM CM CO 

h-iHLOOCOMiHLOOOCM 
CO * * to to rl 

COQCOCO®COCOO)iH^- 

fHCMCMCMCOCOCOCO^^r 

CO 00 IS 
^ ^ LO 


qhhhhhhhhh 

HHHHHHHHHH 

fHfHfHfHfHfHCMCMCMCM 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

HHHHHHHHHH 

CM CM CM 

fH fH rH 





IS 

IS 

6) 


IS 

Q 

Q 

IS 

IS 

IS 

IS 

Q 

IS 

IS 

IS 

IS 

IS 

IS 

Q 

6) 

IS 

Q 

Q 

Q 

IS 

Q 

IS 



Q 

Q 

Q 

IS 

IS 


S 

LO 

LO 

to 

LO 

LO 

LO 

LO 

LO 

LO 

to 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

to 

LO 

to 

LO 

LO 

to 

LO 

to 

to 

LO 

LO 

LO 

LO 

LO 

LO 

”> 

Q 

to 

Q 

LO 

d 

to 

d 

LO 

d 

to 

d 

to 

d 

to 

d 

to 

d 

to 

IS 

to 

IS 

LO 

IS 

to 


to 


to 

o 

LO 

Q 

to 

d 

to 



CM 

CO 

CO 

'* 


to 

LO 

CO 

CO 

r- 

r- 

00 

CO 

0) 

0) 

IS 

IS 

fH 

fH 

CM 

CM 

CO 

CO 



to 

LO 

CO 

CO 

r- 

f"- 

00 

00 


M- 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

CO 

0) 

0) 

0) 

o> 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 


CM 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

CO 

00 

00 

00 

00 

00 

00 

CO 

00 

00 

CD 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 


CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM 

0)0I0)0)0)0)0)0)0)0» 0>0)0)0)0>0>0>0)0)0> 0)0)0)0)0>0)0)0>0)0> 0)0) 

O) O) O) O) O) O) O) O) O) O) 0)00)0)0)0)0)0)0)0) 0)0 0)0)0)0)0)0)0)0) 0)0) 

Ui HHHHrlHHHHH HHHHHHHHrlH HHHrlHHrlHHH H H 

< J JOOOOOOOl Q.£LCLQ.Q.hhhl-h H >>>>>> O O O OU 

Q DDDDDDDDDUJ UJUJUJIUIUUOOUU UOOOOOOUJUJUJ UJ HI 

“)“)<<<<<<<(/) CO<OCO<O<OOOOOO OZZZZZZOQO o Q 

CMSHtOH(OH(DHU) QIOQIASIAQIASIO Q t OtO)^ OJM'O) t O) ^ 

CM CM fH rH CM CM CO rM fH CM CM CO rH fH CM CM CO tH rM CM CM *H r-l CM 


102 


29 DEC 1992 


GEOCENTRIC EPHEMERIS FOR JUPITER 


o 

z 

o 

OOCMCMQUkOOOOUkOkOk 

Okf^lO'M’COCO^COODtH 

• •■•••■•a* 

COOkCDf^SkUkr^ocO® 

l0Ok*Okl0&l0QON* 

coKtoOkOkNcocDOoao 

Ok^QcocOiHQOkOktS 

N«)0>55N>SISC0N 

CM10OOCOOOCO5k^*CM 

-1 

lil 

OOCOOOCOOOCOQDCOCO'M’ 

COO)(AQQhhMMC9 

HHHHHHH 

WtSUkHNWNUk® 
CO*LOl0COCOh*.f^N?^ 
HHHHHHHHHH 
1 1 

*Ok*cocooocof*.cMco 

COL0U>**COCOCMCMrH 
HHHHHHHHHH 
1 1 1 t 1 1 1 1 1 1 

•**•••*••« 

cooocoo»'M , 5k<OfHr^.co 

iHtS5)OkOsOOQCOr-K 

tH Y Y 1 1 1 1 1 1 1 

UJ 

CO 

< 

X 

CMCMCMCMCOCO^^UkCO 
OkOkOkOkOkOkOkOkOkOk 
Ok 0) 0) O 0) O) 0) 0> Ot 0> 
• 

NNCOOkOkSklSISkQQ 

OkOkOkOkOkQtSQO^ 

0)0)0k0J0kQQQQO 

okokoooor^cototo^co 

OkOkOkOkOkOkOkOkOkOk 

OkOkOkOkOkOkOkOkOkOk 

COCMCMHHHHHCMCM 

OkOkOkOkOkOkOkOkOkOk 

OkOkOkOkOkOkOkOkOkOk 

CL 

5>QQQ5)5>5>Q5)Q 

QQQktSkSkHHHHH 

Q5ISSSS5>SQis 

5kQ5>Q5k5kQ5>5>5k 

LLl 
M a: 
M w 

oocoQooh-co^r-tr^Q 

io»Hh*csioo^Q©»Hh* 

•■••••••■• 

Okl0l0QOkiHflO*COl0 

r-tflOtSk^-COOktSktHrHQ 

5kOOO>**OktHOki05> 

OkCOCOSkCOfHf^rHCOrH 

COC0tScOCO*iHQfHlO 

l00k*COCMI^CMKCMI". 

CO 

CONNCO OOOQQhh 
cocococococo^r^r^^ 

CMCMCOCOCOCO'**** 

*■*■*'**•*'*'**'* 

COCOCOCOCMCM«-l«H5>5> 

^ * * * * * * * * * 

O>OOOOh»h*-COCOt0LO* 

COCOCOCOCOCOCOCOCOCO 

O 

< 

QrOCOQfOCOCftMtOOO 

COCO<Of“ s -h-h»f s -OOOOCO 

tHcou>r^a>okQ5kta5k 

OkOkOkOkOkOkQtSktSkG 

OkOOr-lOC05)ODlOCMOk 

OkOkOkOkOkOkCOOOOOl^ 

cDco5>r-*5>r-*rHco 

r > '*^-h-CO(OCOl0l0l0* 

2 

HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 I 

HHHHHHWCMNN 
1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

RV 

(K/S) 

®Hh.NWH^0>H(0 
NQ’t^OkHO) OU)4t 
OOfOOkCO HUkCOCOHCO 
OOOOlOr-IUkCOLOCMCOiH 
• *•••••••• 

fHOkQCOCMfHUJOkCM© 

CD^COtHCMOOOkr^CMfH 

'*f-.*OkCM*OkfHt0CO 

CMrHOkt0iH10OOCM*5> 

i0CMOkOk**okK*o 

QCOCOI^Q**OkOkCM 

CO(0COCMCM*QCOK«O 

flOiHlOOOOkOOCOrHLOh- 

tHeocoh.*co*Ok*t0 

cotHKUkr^co’M-SktHOk 

Mr^cotHh-uki^ukOkak 

h-UkrH<OOOOkCOcOCMr^ 


r^r^r^r^coio^-fOr-HS) 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 t 1 1 1 1 

oococohomdcohh^ 
hhhh i 1 » 1 
till 

«OOk«-tCOU>fs.OkrMCMCO 

fHHvHHHCMCMCM 

*10<DCOCDCOCDCDCO10 

CMCMCMCMCMCMCMCMCMCM 

RHO 

h-fH-^OOr-tUXOr-f^r^ 

NCOCOCOOkOkOHSQQ 

^ 

SkCMlOh-OkCM’M'COKOk 

f-t«H«HiHrHCMCMCMCMCM 

10(01010101010101010 

iHCMCOlO<ON*a>COOkOk 

cocococococococococo 

101010101010I0101OI0 

********** 

Q5>5>5>5)!S0k0kC0a> 

******C0C0C0C0 

u>ukukukukukuku)u>uk 

********** 


L0LOU3L0LO10L0LO1010 

10101010101010101010 

t0L010L0l0L0L0l0L0l0 

ukukuktoukukukukukto 

DELTA 

COtHSlOk-M-Sk^COtHlO 
io U) U) U) CO «) Q H <0 U) 
SOkHCOlOCOH^SH 
fOCMNH®OkO>OOSN 

SkCONOOOkCOCMOOrHiH 

QQCOOkOkKCM^UkCO 

COfHCOCMOkh-COLOtDCO 

<DCO1010****** 

C0UkUkCMCM5i*H5)C0C0 

COtH»HGOrM5>*COCOCO 

r s *5)coco»HcOfHh».co5k 

^rukUkukcocor^Koook 

COQKOkCM5kOOrHUkOO 

CO«OQ(0*CMOkr^COCO 

r^*CMOkr'-U)CM5>COl0 

OkOtHr-tcMco’trukUkco 


1410(01010'*'*'**''* 


********** 

*101010101010101010 


o>r^Qcoo>Qrocooo«H 

fH5JCOCOCMfH*l9COCO 

tH5>CMr-t0*u>*Ok«H 

^-ukr^i^QQcoukr^Sk 

o 

LU 

HHOkQWMSllOcoO) 
« <* I 10 * * 1 CM IIO 
II III 1 1 

<ocMto»-tr^oocou)^co 

H 1 WtUkNCMH 1 H 

I 1 1 1 1 1 1 1 

<0t*-QOOCMOkl0t0CM5> 
Uk CM 1 * 1 * tHCMCMrH 

COSOktH'M’CMtHCOCMCO 
^HHH^UJOCO 1 * 

Q 

5kr-cococooor**.cQoo<s 

HHWNNWNNHH 
1 1 1 1 1 1 1 1 1 1 

CMCM»r'.Fj0k'*0k*0> 
1 10 * CM iH 10 * CM rH U> 
lllllllll 

II 1 lllll 

M H wi f- CO Ci *“ C5 15 f 
M-COH | 10 * * CO CO CO 

1 1 1 1 1 1 1 1 1 

*?=,*=« J-w*co*cC!S* 

CO CO * * 10 1 rH CM * 10 

Z 

< 

’*'**’**'*’*'**'*■ 
1 1 1 1 1 1 1 1 1 1 

*COfOCOCOCMCMCMCMtH 
1 1 1 1 1 1 1 1 1 1 

III llllll 

HHHHSSSSSQ 

lllll 1 1 1 1 

5QQQ5HHHHH 

lllll 

u) 

2 

COOO**CO«)CMCOO>10 

00005kOC0005k«0C0U> 

r^0kcor^5»h-5k<ocooo 

*OO10«HCQh»CDCMOkCM 

< 

l0COCMtHCOI*-'*CO*Ok 
H CO ^ CO HHUkrlrl 

NCatSl^COiH'M-CMSkOk 
-* <0 LO CO H 10 CM 

CMiHOkNCOfH5JCOCOOk 
tH uk cm 10 to tH * 

CMiHh*OkCOOOUkCOO)CO 
’M-UktHUkUk CO rH rH 

0= 

CMCO*l0Q0C0tOl010* 

l0L0L0L0l0L0l0L0l0t0 

COrHOkCOCOMtHOJCO* 
to 10 ***** co co co 

CM5>h-c0*c0r-i®Q0k 

COCOCMCMCMCMCMCMCMiH 

0>0>5»5ktHCO'M'<OC05k 

tHrHCMCMCMCMCMCMCMCO 


WWNNWWWNWW 

HHHHHHHHHH 

CMCMCMCMCMCSICMCMCMCM 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

HHHHHHHHHH 

y-\ 

+ 
<s 
© 
o Q 

Q S S S Q kS Q Q| Q ^ 
1010L0L0LDLDLOLQLOLQ 

® 5k 5k 5k S IQ 5k 5k 5k 5k 
L0L0101QLQL0I0LQ10LQ 

5)OQ5)5kQ5k5k&5k 

LOUkUkUkLOUkUktikUkUk 

5>5XSQ5»5>Q5><S5) 

ukukukukukukukukiouk 

-3 Q 
* 
< 
CM 

SUkGUkQUkSlOQkU) 
OkOkkSkQHHwwcoco 
Ok Ok O Sk 5) 5» Q Q 5) 5k 
OOOOOkOkOkOkOkOkOkOk 

® to 5k to 5k to 5k to 5k to 
**l0t0COCONNCOOO 
5k 5k 5k 5k IS IS IS 5k IS IS 
OkOkOkOkOkOkOkOkOkOk 

5kUkQUk5kUk5kuk5kUk 

0k0k5>5ktH«HCMCMC0C0 

SQhhhhhhhh 

OkOkOkOkOkOkOkOkOkOk 

5>Uk5IUk5kUk5>Uk5kUk 

<^rukukcocoh-r^coco 

HHHHHHHHHH 

OkOkOkOkOkOkOkOkOkOk 

UJ 

1— 

cocococococococococo 

OkOkOkOkOkOkOkOkOkO) 

OkOkOkOkOkOkOkOkOkOk 

HHHHHHHHHH 

COCOfOCOfOCOCOCOCOfO 

OkOkOkOkOkOkOkOkOkOk 

OkOkOkOkOkOkOkOkOkOk 

HHHHHHHHHH 

COCOCOCOCOCOCOCOCOCO 

OkOkOkOkOkOkOkOkOkOk 

OkOkOkOkOkOkOkOkOkOk 

HHHHHHHHHH 

COCOCOCOCOCOCOCOCOCO 

OkOkOkOkOkOkOkOkOkOk 

OkOkOkOkOkOkOkOkOkOk 

HHHHHHHHHH 

< 

o 

ZZZZZZflOCOCDCQ 
<<< <<<UJUJUJUJ 
n-)-)-niLiULiL 

cocoocacorftraiQcaeo c 
uj uj < < < < < < a. a. 

ILU.222222« 

oe o; oe a: >->>->->- >- 
a. a. o. o_ < < < < < < 
<<<<22222E2 

ZZZZZZ-I-I_J_I 

DDDDDDDDDD 


cooocooocooocsir^Mr- 

tH »H CM CM HH 

CMh-*Ok*Ok*Oieoco 

CM CM rH rH CM CM 

COCOCOCOCOCOCOCOCOCO 
tH rH CM CM tH rH CM CM 

CMh-CMI^CMh-CMh-CMI^ 
tH *H CM CM HH 


103 


34.75 0.992 - 73.27 



GEOCENTRIC EPHEMERIS FOR JUPITER 


o 

2 

co^ocoisiococoioco 

nQ0>0)SHSHW(0t 

CMCOCOOCOCOfHtOCMCM 

tOh*0)®CM^TCDCOeOCM 

COO) WOOO ® WOO M”Q 
®0>0>00000)0)Qr4CO 

0> CO Q 
^ Q 

O 

-1 

LU 

O>U>Q<0fOO>U>*-th»f9 
C0«0C0L010'**>'*COCO 
1 1 1 1 1 1 1 1 1 1 

O>l0fHCO^f®<OCMfHL0 
CM CM CM tH fH fH 1 1 

1 1 1 1 1 1 

O&CMCOQ^COCMh-fHtO 
fH tH CM CM CM CO CO 

o> CO CO 

^ u> u> 

LU 

to 

< 

cmcoco-m-^iococoi-*!^ 
(A 0) 0> 0> 0) 0) 0) 0) O 0) 
0>0>0>0>0>0>0>0>0>0> 

000)0)0)OH9iaSH&S 
0)0>a>0>0>G)QOS)Q 
0) 0) 0) 0) 0) SMS) S) Q <9 

QQ0)0)O00C0N(DC0 
(9 Q 0) 0) 0) 0) O) 0) O) 0) 
990)0)9)0)0)0)0)0) 

10 10 <M* 
o> o> o> 
0> 0> 0> 

X 

0. 

QQQQQQQQQQ 

SSSQSHHHHrl 

HH99999999 

SQ9) 

SIZE 

<") 

QOOCO®l0COCOt0fHCO 

COOO^fHh-N'rHCDCOfO 

'tOfOWNWWHHH 

COCOCOCOCOCOCOCOCOCO 

OirHtO^-^rt^CMOSCO 

HQCON(OIOU)U)U)U) 

hhssssmsisshs 

cocococococococococo 

ONCOHMONHNN 

U)(ONO)SM^SO)M 

QQQQHHHHHCM 

cocococococococococo 

32.59 

32.94 

33.32 

o 

lOCOQOOCOCOfHOCOCO 

^^•^COCOCOCOWCMCM 

U)t«CMHH®S®Q 

CMCMCMCMCMCMCMCMCMCM 

HHNCO^tONOJHCO 

CMCMCMCMCMCMCMCMCOCO 

lo h. ® 

CO CO ^ 

2 

HrtHHHHHHHrl 
1 1 1 1 1 1 1 1 1 1 

hhhhhhhhhh 
1 1 1 1 1 1 I 1 1 1 

HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

HHH 
1 1 1 

/"N 

to 

> \ 
oe ^ 

COtOCOCMCOCOCOfHfH-* 

HSQt0)O)t(O(O0) 
t CONOOO) 0)00 

i-»co^^«cMa»u)®u) 

lor^tocoiocMK^-ioo) 

OOicoioco^'i^.h-.N.co 

CMI^f^COCOh-’M-OOCOlO 
QCOCOO HC0U5C0HQ 

CDLOCDfHCMCOCMLOOCO 
<0C0CMCM&O>O>CMh*h» 
Q M-CO Q COOWCOQN 
0)h»U>^tHOOU>rHC+.iH 

.5440 

.7975 

.9408 


U> VfOWHQCON©^ 

NNNNWNHHHH 

WHO)N(OM-WQHCO 
HH II 

^COCOOCMCOLOf^OOQ 
I 1 1 HHHHHHCM 

1 1 1 1 1 1 1 

fH CM CO 
CM CM CM 
1 1 1 

RHO 

N<0lOWNH0)N<0^ 

fOCOfOfOWWWWWN 

LOLOLOLOLOLOLOLOLOLO 

CMONU)N®NtH00 

WNHHHHQOOO) 

LOLOLOLOlOLOLOLOlO^t 

U)CMCO^HSCOO>U)H 

0>a>COCOOOh-h-<OCOCO 

* ^ ^ ’O' ^ <0* 

(OWN 

U)U)M- 

* "O’ 


L6L0101016L016LOL0L0 

LOL0L0L0L01616L0LO16 

LOLOLOLOLOLOLOLOLOLO 

16 10 LO 

JS 

id 

f 0>O)WNC0C0®lOO) 
WMNO>NNO)NSt 
COQh*COISCOiHC>*CMtO 
h-COCDOJ®QfHfHCMCM 

h-O’^-COCM’M-’^fH^CO 
M-QQU)(0HH(0U) 0) 
QM'NOHCO^M-^CO 
COCOCOCO^^^-f^^ 

OOO>OO^OOfHL0COL0CO 

h-QCOtHCOrHCO»HO>CO 

CMiHCOCOCMO-M-Q^O) 

^■^rcOfOCOCMCMCM*HQ 

.0330 

.9690 

.9015 

O 

L0L0L010CDQ0COC0COCO 

cotototototococococo 

OOCOtOCOCOtOflOCOflOtO 

QO 10 10 


^riOtHCOtOOLO^iOQ 

COCMh-r^®QCO^CM^ 

COOOUOtO^tOCMCO^CO 

10 10 CO 

o 

H«h.<OMOO^^N 
1 1 

CO^O>U)r^®r-MOf-lrM 
CM 1 LO IiHCO^-^^-CM 

i I I 1 1 i 1 1 

CMHU)0)9)C0C0U)S0) 
^^CHHUi^lOCM 1 lO 
1 1 1 1 1 1 1 1 1 

h- CO IS 
10 10 1 
1 | 

UJ 

O 

IIIII1JI 

Qh-lO^^lOCOOOfH^ 
HNt 1 CM N- 1 CM 10 fH 

1 1 1 1 1 1 1 1 
h-rH^OCOf^THLOCDCO 
00 INtHCO IWM-H 

1 III! Ill 

COOCM^tlOCOtOCOlOCM 
CO 10 CM 1 CM ^ 1 CM ^ 

till II II 

0) 10 fH 
LO fH CO 
1 1 1 

2 

< 

III II III 

CMCMCMfOCOCO-^^^U) 
1 1 1 1 1 1 1 1 1 1 

Q 1 1 1 1 ill 

Lotocococ-r-oooocoo 

i i i i i i i i i i 

OOOOfHtHtHCMCMCM 
| | HHHHHHHH 

1 1 1 1 1 1 1 1 

CM CO CO 
fH tH fH 
1 1 1 

UJ 

3 

N-/ 

^COOHSQHCNO) 

CO^*h*-O>^C0CMU)r-ICM 

CMtOOOCMQlOQCOfHCM 

®JKU> 


^COCOCOfHOJ^tOU)® 
co ^cococoLOf-i'srcvi 

rH^fs.rHOJOJCMflOCMCO 

^COCOCMCMCOCO^’M* 

Va>COQOCOCMlOCMLOiH 

LO LO LO ^ CM 

IS IS CM 
CO 10 

< 

CM10I^®CO«DO>COCO® 

COCOCO^-^r^^-lOLO 

^i^t-*ijoo>coh-fHU>o> 
H H H CM CM CO CO CO 

COh-CMCOQ^h-rHlOO) 
^<*10 10 HHH 

CM 10 0* 
CM CM CM 


NWWCMCMCMWNWW 
H HHHHHHHHH 

cocococococococococo 

HHHHHHHHHH 

cocococo^^'^^^'M- 

HHHHHHHHHH 

* 'O’ 

fH fH fH 

JD 

(2440000+) 

9190.50 

9195.50 

9200.60 

9205.50 

9210.50 

9215.60 

9220.50 

9225.50 

9230.50 

9235.50 

9240.50 

9245.50 

9250.50 

9255.50 

9260.50 

9265.50 

9270.50 

9275.50 

9280.50 

9285.50 

9290 . 50 

9295.50 

9300.50 

9305.50 

9310.50 

9315.50 

9320.50 

9325.50 

9330.50 

9335.50 

9340.50 
9345.60 

9350.50 

UJ 

COCOfOCOCOCOCOCOCOCO 
0)0 0)0)0)0)0)0)0)0) 
0>0>0>0>00>0>0>0>0 
HHHHHHHHHH 

COCOCOCOCOCOCOCOCOCO 

0)0)0>0)0)0>0>0>0>0) 

0)0)0)0>0)0>0>0>0>0) 

HHHHHHHHHH 

COCOCOCOCOCOCOCOCOCO 

0)0)010)0)0)0)0)0)0) 

0>0>0>0>0)0>0>0>0>0> 

hhhhhhhhhh 

1993 

1993 

1993 

1— 

< 

O 

J JOOOOOOOl 
D3DDDDDDDUJ 
-) -1 <<<<<<< <0 

0. IL OL Cl 0. h H h l~ h 
LUUJUJUJUJUOOCM~> 

wwwwwooooo 

UOOOOO OUJUIUJ 
0222222000 

o tu o 
UJ Ul UJ 
ooo 


CMNH© H© HC HIO 
CM CM fH fH CM CM CO 

S) li) 9 U) Q U) 5 u) SIU) 
fH tH CM CM CO tH fH CM CM 

CO fH fH CM CM *H 

q> ^ 0) 

TH CM CM 


104 


29 DEC 1993 9360.60 14 29 


GEOCENTRIC EPHEMERIS FOR JUPITER 


u 

z 

o 

NO>HO)HQt MHUi 
CO<Or-UOf-tNCQQQOCO 

M’HM’fOOMQcOHCM 

Loioiocor-OcocoQt* 

h*coo>iDO>CMCMCMr^rs. 

COWMSMOHNW® 

coLOf®fco<oooi^oo 

OOQOLDlDlDCOCOiH'M'CO 

_l 

LU 

CMCOrHOQfO^COCO 

COCOr^h-COCOCOOOS) 

H 

COCOCOCOOO<tO'tS>tD 

g>*h«hcmcmcoco<*u>u> 

HHHHHHHHHH 

QtOi-tSQ}H(OQtDQ 

<0<Oh*Kh»t^C0<OlDlD 

HHHHHHHHHH 
1 1 I 1 t 1 

.......... 

tot O tO)t®W® 

tCOCOCMNHHH®Q 
HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

PHASE 

0.994 

0.993 

0.993 

0.992 

0.992 

0.992 

0.992 

0.992 

0.992 

0.992 

0.993 

0.993 

0.994 

0.994 

0.995 

0.996 

0.996 

0.997 

0.998 

0.999 

0.999 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

0.999 

0.998 

0.998 

0.997 

0.996 

0.996 

0.995 

0.994 

0.993 

0.993 

0.992 

0.992 

0.991 

LU v-n 
M * 
M >-* 

CMLOtHOOCMh'-COr-lQ 

SH(OQU)HCONOOM- 

OOOOC0CMGOh*'*<OfO 

OlDrHKCOCOCOCOCMCO 

’fCO’t’fCDQf^CDOCO 

OOfh-COCOCOCMLDCOrH 

®CO*HCOrHID®^COCO 

in 

COftlOlOCOCOh-f^CO 

COCOCOCOCOCOCOCOCOCO 

COO>®OHHCMCMfOCO 

COcOf’tN-'f’M’ff'* 

co^^^^-^^r^-cofo 

Mf ***•’* ** 

CQCMCMrHrH®®OCOO0 

't't’t'f’f't-fCOCOCO 

o 

< 

CMlOCOiH'fr^Q’fh.fH 

'f^t'fioioiocococoh- 

MNO^NO)CMWS(» 

f s -h»OOCOOOCOOOOO 

®iHCMfOCOCOeMiH®0O 

QQQSQQQQQO 

flO^CMOCOCO®N.<frH 
0)0) 0 00 03 COCONNN 

2 

HHHHHHHrlHH 
1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 

1 I 1 1 1 t 1 1 1 1 

CMCMCMCMCMCMCMCMCMiH 
1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

RV 

(K/S) 

lOr-HSLncOCsiCMiHCOW 
lOCMQOCOfHCDISMOfHO 
h-OCDh-CMQCOf^CMlD 
O COCOCM f-® rM QOOCO 

IDCMCOfHLDCQlDfCMiH 

IDOMCOCM^IDOOIOOO® 

O'fO'tl^QlOlOOO 

COOOI^lDQ’flOLOCO® 

f^COCOCOCOCMf^COr-lOO 

M-NOCOCMIDHCOO)® 

IftCM’M’fKCOlDCOO’f 

COrMIDOCOCMQOCOCOO 

CMOrHCOCOCOh-COOOLO 

co^r®co^h-co*H®co 

IDCMCMCMCOCOCMQCOCO 

®®COfCO®.H®<OiH 


^WCOSNCOCBaNN 
CM CM CM CM CM CM CM CM CM CM 
1 1 1 1 1 1 1 1 1 1 

<OID'*>COCM&OO<0'*CM 
CM CM CM CM CM CM iH «H rM «H 
1 1 1 1 1 1 1 1 1 1 

Or^-fi-l®COIOCO®CM 
1 1 1 1 H H 

IDKCOSfHCOflDLDCO 

r-IrHiHCMCMCMCMCMCMCM 

RHO 

NSCMNCMNHOQM- 

M-WWCMCMHHQQ© 

’*’*’*^’**•’*<*'♦00 

COCMCQM-SH^N® 

COCOh-h-COLOLQfCOCO 

cocococococococococo 

^ '*'*** "T ’**'* *■ 

COCOOtHfcOOr-JCOlO 

CMfH®QO)COr^KC0LD 

COCOCOfOCMCMCMCMCMCM 

KOOOCMCO^-COI^COO) 

^cococMrH®o)cor^co 

CMCMCMCMCMCMtHrHrHrH 

tttttttttt 


LQIOIDLQLOLOIDLOLDIO 

LDIDIDIDIDIDIDI0ID1D 

LOIDIDIDLDIDLDLOIDID 

IDIDIDIDIDIDIDLDID1D 

DELTA 

OO’M'^lOf-MOlOCOinOO 

QSHCO^COCMHQQ 

COlDOO&CMfCOOOQCM 

OOKCOCOID'fCOCMCMtH 

h-COCOCOOLDCM’tr'-.f 

CMCOCOCor^COQO^fCO 

'fCOOCMlQO^'COt'® 

tSOCOCON-OOCOLOLOLO 

QOOOLDho^COfHCOOO 

IDQfO’M-CMCOiHCMOXO 

h-LOCOCMCMCMfCOCOCM 

CMCOt’tHCMCSJCMCM'fCO 

^■®CMO)®lDCO < fh-CM 

flftfHtOrMCO'tr-tCOIDCO 

IDUXONNCOOOQh 


IDIDlDlOiOlOlOIDIDIO 

id V V ^ ^ ^ V Mr V <mt 


ttttttttIDID 


CMCOrHlDIOKO'fCMOO 

CMtH^r^COLDCOWiHQ 

iH<£>C0r-»<*.HlOh-®C0 

O)C0QOO)COt‘<DlDCMCM 

UJ 

QWfOISW(OHO)NfO 

1 ID CM -M- LO ID CM 'f 

flfllllll 

0)OU)(0SHH(0HM 
rH CO CM ID 1 1 ’M-H'M-f-l 

-M'l^COCOCOfH'M'^’M-f-l 
ID ID CO LO 1 CO *H CO CO CO 

COCOCMr-lO>^lD'M*COO) 

CO-M-CMCM^frHrH-tCO 

o 

lOSOSONM-SM-N 
'f LO 1 CM CM CO 'V IQ ID ID 
|| | | | | | | | 

OOCOlbCMh^QCO’M'ID 

tOLOiDiDiD’M-^p/CMi-t 

'M’COCMQOh-COlDIDCD 
i iQ ^ CO i ID ^ CO CM 

1 1 1 1 1 1 1 1 1 1 
COrMCOCMO)CDO)rHfO) 

HH I ! ID ID ID ! ! ! 

✓"N 

z 

< 

HHHHHHHrlHH 
1 1 1 1 1 1 1 1 1 1 

’M* ^ ^ ’M' «T ^ t* f ’t* 

HHHHHHHHHH 

1 1 1 f 1 1 1 1 f 1 

fCOCOCOCOCOCMCMCMCM 
HHHHHHHHHH 
1 1 1 t 1 1 1 1 1 1 

CMCMCMCMt-HrHrHCMCMCM 
HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

LU 

3 

LOOOtQCQ<DlD®«tOCD 

CO©COCOKCM©HOl^ 

^COCOlDCOCOtOCOtOf 

^CMOQI'-'f'fCOlOCM 


^LOLOCMIO^OOIOIDOO 
LOCO ri i-l U) CM CO CM 

MOSOCOOM’tOOQ 
r-l r-l ID ft *H CO ^ ID 

*HCOOO®®CMf^OO® 
CM ID CO CO < CO^ 

COOCMO'fCOLDr-llDCO 
LO CM CO fH CO t 

£K 

CM'M-r^iacM'M'int^coo 

COCOCO'*'*^-'*'*-*'* 

QQQO)O)00SWMH 

lOlOUXf’f'tt’O"* 

Oh-fCM®r^tDCM®00 

COCOCOCOCOCMCMCMCMrH 

COlD'fCMCMiHrHiHCMCM 

HHHHHHHHHH 


14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

’M* ^ Mf f 

HHHHHHHHHH 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

HHHHHHHHHH 

+ 

<S> 
Q S 

IDlOLOLOlDLOLOtOLOLO 

® G>®®® ® ®®<S® 
LDIDlDLOlDlDLDlOIDtD 

® S S ® ® ® Q Q Q ® 
lOLOtOIOIOIOIOIOIOlO 

IDIDIDIDIDIDIDIDLOID 

“J Q 

CM 

v—/ 

IDQ10®10QIDQ10® 

lDCO<Of-'h*OOOOOOQ 

COCOCOCOCOCOCOCOCO'* 

OOOOOOOOOO* 

IDQtDQtDQlDQtDQ 

SfHfHCMCMCOCO'M-’M-tD 

0000)00)0)00)0) 

10®10®ID®ID®1D® 
ID (OtONNCOCOOOQ 

OOOOOOOOOO 

ID®ID®LD®ID®IDQ 

QHHCMWCOCOttlD 

IDIDIDIDIDIDIDIDLOID 

0)0)0)0)00)0)0)0)0) 

LU 

’♦'*'*•'*'**■'***■’* 
OOOOOOOOOO 
0)0)0)0)0)0)0)0 0)0) 
HHHHHHHHHH 

OOOOOOOOOO 

000)0)000000 

HHHHHHHHHH 

oooooooooo 

000)00000)00) 

HHHHHHHHHH 

tttttttttt 

0000)000000) 

oooooooooo 

HHHHHHHHHH 

< 

Q 

zzzzzzcocomco 

<<<<<<LUUJIULU 

->m-)“)->U-ii.iuu- 

mcoKKacacorttttft: 

LULU<<<<<<0_a. 
LULL 2 32 2 22 < < 

ft: oc o: oc >->->->->• > 
ft.£LO.O.<<<<<< 
<<<<222222 

ZZZZZZ-J_I_I_I 

DDDDDDDDDD 


COOOCOGOCOCOCMKCMh* 
»-« r* CM CM HH 

WStOtOMOfOCO 
CM CM rH rH CM CM 

COCOCOCOCOCOCOCOCOCO 
rl H CM W »H »H CM CM 

CMh«-CMh-CMh>*CMh-CMh- 
fH rH CM CM rH »H 


105 


100.88 



GEOCENTRIC EPHEMERIS FOR JUPITER 


o 

z 

o 

NNfOOWSWCOOOW 

COO>LOCMO>h**LOCOCMCSI 

CO M3) CM 00 M- N ® 0) 0) 
rHiHrHCMCMCO<M*lOLQCO 

C9NNHrlCOU)HO>0> 

h»COO>iHCMO>COCOf*^h- 

fH LO fH 

co a> o 

-I 

LlI 

<D«-tr^coao^is><oM<o 

oococor^t^rvflocDio 

i i i i t i t i i i 

^QCOCMOO-M-QCOCMOO 
LOlO'*<*COCOCOCMCMfH 
1 1 1 1 1 1 1 1 1 1 

N-iscocorH^rcocMcosl 

HH | | H H CM 

1 1 

* 00 CM 
CM CM CO 

LU 

CO 

< 

HrlHHrtNNCOW^ 

oooooooooo) 
0)0)0)0)0 0)0)0)0)0) 

MWIOCOSNCOCOO) o> 
00)0)0)00)0)0)0)0) 
00000000)00 

OQSQQQQQOO 
0)Q<SQ(S)(SOQO>0> 
0) IS (S SHS) G S S 0) 0) 

O 00 00 

o o o 
o o o 

0- 

QQQQQQQQQQ 

QQQQQQQQ&Q 

qhhhhhhhq® 

Q ® <3 

SIZE 

(") 

U)QNUHO(DCMO)OOI& 

h-CMCOrHCOrHI^CMCOLO 

h*r*-®©u>io^^rcofo 

COCOCOCOCOCOCOCOCOCO 

MQQHCDCOCMM-OIN 

iHOOLOCMOh-lDCOfHQ 

MNCMWHHHHHH 

COCOCOCOCOCOCOCOCOCO 

COO**CMCMl0rHOQ* 

OOOOOCDCOOOOOfHCM 

®S®QSQ®®hh 

COCOCOCOCOCOCOCOCOCO 

31.40 

31.60 

31.81 

o 

< 

OOLOCMOXOCOQh-LOCM 

COCOCOLOtOLALO^Tr^ 

QCOCO’M'CMrHOOI^CO 

'♦COCOCOCOCOCMCMCMCM 

COLOLOLOLOLOCOCDhoOO 

CMCMCMCMCMCMCMCMCMCM 

O rH CM 
CM CO CO 

3 

HHHrlHHrlHHH 
1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

fH rH fH 
1 1 1 

RV 

(K/S) 

NHWWSHOOO)WO) 

h-cocor-^f^co-^tH^ 

^■«0<O^fH<OQC0U3LO 

r-OOIXJCMh-COOO'M-CDCO 
COCOI^OCO’M-^fHUOCO 
<ONQU) WQQWIDH 
^CMQCOCMI^rHTM^Q 

QCOQOCO WCMH 
OOCMOOOOCMQOOOGOOL0 
CMOCML0fHOOC0*O)Q 
CMCOL0COCM<S)OOO<OL0 

CO ♦ CM 
I s * 00 CO 
CO 00 CO 
CM O CO 


<OCOCO<OCOIOLO^COCM 

CMCMCMCMCMCMCMOMCMCM 

HQOMOtWHOCO 

CMWHHHHrlH 

CO*CMG>rHCO*COCOQ 

1 1 1 1 1 rH 

1 

CM CO LO 
fH fH fH 
1 1 1 

RHO 

OOrtHNNWWNW 

U)U)^WWHQO)CON 

HHHHiHHHQQIS 

CMrHrHia®0)a)KflOtO 

COUi'M-COCMQOCOh-CO 

SQSH&SUS)0)0)0>0) 

'*'+<+'t'+'+cococo€0 

'♦COfH®OOCO'*COfHO 

l0'*COMQOCOt-.<0* 

0)0)0)0)0)0000000000 

COCOCOCOCOCOCOCOCOCO 

<D ♦ CM 
CO CM fH 
00 00 00 
CO CO CO 


lOlOLOtOLOLOtOLOLOLO 

L0LOLOLOLOLOLDLOLDLO 

L0L0L0L0I0L01OL010L0 

LO LO to 

)ELTA 

^HQCDCOCOOfO^ Q 
COlOCMOXOiCM^CO® 
OCOCOCOfHOOCOCOQh- 
CMCMCO^LOIOCOI^COOO 

LOCOtOLDLOCMCOOO^fH 

COCOOCOCMh-I^CMCOO 

CO0)U)QU>O)WSQW 

OOQfHrHrHCMCMCOCO 

NOS)tOOO(OQO)U)S 

OLOLOOOOCMrHCOtHCO 

M-tOSNSKOMCMO) 

COCOCOCOCOCOCOCOCOCM 

00 0) fH 
QMS 
CO CM CO 
CM CM fH 


ioioiou)ioii>>oldiou) 

IOL0C0<DCO<DCOCO<OCO 

COCOCOCOCOCOCOCOCOCO 

co coco 


CMO>CM < M'LO < M'r*.lOCM5) 

'*CMODCM'*l0O«HfHl0 

COCOCMCMl0OKCM*f^ 

6) fH CO 

DEC 

OCO^iHLOtHCOCOlOlO 

LOCOCO^-U)T-»CM<N*HTr 

®COCOI^COB)COOfHCO 
10 CM CM CM fH | 10 10 CO 

llllll III 

rHCMCOGOiOlOCOLOOCO 

rHCOCOrHCOCM-M-CO’M-CM 

CO CO LO 
CM ♦ CM 

LOfOCMCMCOCDOCQCDCO 
H CVI CO * U> IrHCO^ 1 
1 1 1 1 1 III 

■ 9119V III 

OCOWOCOOMHOlN 
rH CO U) rH CM "M* 1 CM CO LO 

lllllllfll 
LOCMOCOCMOOCOOOCMCO 
rH CO ♦ 1 CM CO LO 1 CM CO 

0> fH CO 
* 1 fH 

z 

< 

CMCMCMCMCMCOCOCOCO'* 
HHHrlHHrlHHH 
1 1 1 1 1 1 1 1 1 1 

^■*'M-L0L010COCOCOCO 

HrIHHrlHHHHH 
1 1 1 1 1 1 1 1 1 1 

NNSC0(DC0C0O>O>O) 

HHHHHHHHHH 

llllllllll 

o <3 s> 

fH CM CM 

LU 

3 

©HQHCOO>COQLOCM 

COCO^Cn-M-CMh-COrHCO 

C0COO)<OO>r-ir*0OI^CO 

CO CM LO 


fOMO®OOQ(OM-COt 
Hf LO CM fH CM CM rH rH 

lOCOCO^fHWUOCM’M’Q 

CMN-rHUO^COCO-M-UJfH 

fHCOCOCO-ffh-Or-lCMiH 
CO LO CM LO CM LO CM CO 

h** IS 00 
CM LO 

or 

CO^COCOQCM'M-h-QCO 

rHrHiHiHCMCMCMCMCOCO 

C0OCOC0Q<*a)CM<0«H 
CO CO *M* "M" 10 LO 10 *H 

L0O*COCOh-CMh»rHCD 

fHrHCMCMCOCO**l0L0 

Q ♦ O 


14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

*<*'*'*<♦'*■'*101010 

HHHHHHHHHH 

LOLOLOLOLOLOIOLOIOIO 

HHHHHHHHHH 

CO CO CO 

rH rH fH 

y-\ 

♦ 
<3 
5) 
O ® 
“) Q 

CM 

O ® Q (S ^ S (Si (& 
U>LOLOL£U)l£LOLOLOLO 

CH3Q® 

10L0L0L0L0L0L010L0L0 

® QQQQQ Q 

LOLOIOIOLOLOLOLOLOLO 

Q Q Q 
LO LO LO 

U)ISU)QU)SU)QU)S 

lococor^i^ooooooia 

LOLOLOLOLOLOLOLOLOCO 

0)00)0)0)0)0)0)0)0) 

U)QU)QIOQU)SU>Q 

5>fHrHCMCMCOCO**l0 

COCOCOCOCOCOCOCOCOCO 

00000)000)0)0 

lOISUXSIOQlOQIAIS 

lococor^i^oocooos) 

COCOCOCOCOCOCOCOCOh* 

0)00)0)0)0)0)0)0)0) 

9706 

9710 

9715 

UJ 

0)0)0>0)0)0)0)0)0>0) 

0)010)0)0)0)0)0)0)0 

HHHrlHHHrlHH 

’♦♦'♦'*♦'♦'♦♦'** 

OOOOOOOOOO 

oooooooooo 

HHHHHHHHHH 

'♦'♦'♦'*'***■'*'♦* 

000)0000000 

oooooooooo 

HHHHHHHHHH 

1994 

1994 

1994 

< 

a 

JJOCKJOOCKJIL 
D3DDDDDDDU1 
“>"><<<<<< <</> 

OlQ_CLQ_0-H“I— hhh 
LUliJLiJlUUJUUUUU 
(0 0)0)10 0)00000 

h->>>>>>uoo 

UOOOOOOUJLilllJ 

ozzzzzzoaa 

uuu 
LU UJ LU 
o a o 


CMf^r-lflOrHCOr-HOrHLO 
CM CM rH rH CM CM CO 

QlOQWSUJQlOOW 
fH rH CM CM CO fH fH CM CM 

Q*0*0*0*0* 
CO fH rH CM CM fH 

0*0 
fH CM CM 


106 


29 DEC 1994 971B 


GEOCENTRIC EPHEMERIS FOR JUPITER 


otQMotNHNoa 

® ^ ^ CO W U) 00 CM N. CM 00 + & 00 CO * CO (0 

NHWO) CO h- CM CO Q LO 0> ^ 00 CO 00 CM C"* CM N CM 

€0 + + + LOIOCOCOI^K I^SSSSSSSScM 

HHHrlH 


£ $£ £ £ £ 3 W W CMtHr-Irnr-tMCMCOCO-M* 

2 2? 2* 5 2? 2 2? 2? <* O) o> o) o> o) o> o> o> <» o> 

0> 04 04 04 04 04 04 04 O) 04 04 04 0> 04 04 0) 04 04 0) 0> 

SQSSQQSSQQ OQQI&QSQISQQ 


CO^®W^W04 00 00h- HtONHNOOCOlOfO 
^ 04 CM U> 00 CM CO Q ® 0) to CM 00 to CO 13 S 

oicicowi^cMi^cMi^ 

CM CO CO ^ ^ tO LO CO CO h» h*»h-COCOU4LO’M‘-M-CO 
hhhhhhhhhh hhhhhhhhh 
i i i i i i i i i 

^ LO CO N- 00 00 04 O) Q ® (9QQ040400SNV) 

040)04040404040)®® ®®®04040)04040) 

04 04 04 04 04 04 04 04 ® ® ® ® ® 04 04 04 04 04 04 


OQGOQSSQQQ OQQOSQQISQIS QQOQQQOI&HH HHHQQ QQQS) 

S J irt S 2 I? 2 S to <» U> CO w CO ^ (0 00 00 K ^ 00 04 ^ LO 04 h» 00 *-t CO -M* ^ CO CM ® CO ® CO 

Q CO CO 04 CO h- rH U) Q U) ® LO rH h. CO 04 LO t-( N CO OlUJQlOQ'th.QWM’ ^ "M* CO r-i 04 CO CM S CO 

co co h* oo co 04 ® ® t-» f-« cm co co ^ ^ u> to io to to to to ^ co co 

COCOCOCOCOCOCOCOCOCO COCOCOCOCOCOCO'M’M'^t 


^©OOQCMtOCO WCOK QCXOSCONQ^NO COCOO)CM^COOOO)®«-t 

< fOCOCO^^-^r^lOLOtO <0 CO CO >» h- h- CO 00 GO 04 04 04 04 ® ® ® ® ® rH H HHHriQQOGSlO) 


I I I I I I 


I I I I I I 


tM *H rM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM rH 

I I I I I I I I I I I I I I I I I I I I 


tOCMCMO^^COC^COCM 

CM«-''*tOr^04f'.CM'*0» 

COi-M*COCOOOr-IQ^^ 

CM00CMLO00O4S4O4C0CM 

N-OD®i-lCMCOLOU>CON- 
r-trHCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


tO<^COh*C0 04 00 04 04CO 
'M'COCMCO'M-rH040000(0 
r-»CMl004l0’M-’M‘l0l0t0 
NQHQOOM’OOQQOO 
• ••••••••• 

KOOOOOOh-KCOCOtOCO 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


IO'H04C0iH'*04<M‘C0 < * 

04QCMCM'M‘1000'M-C0l0 

co»-ir^iococoo>i^coo> 

'M‘04WCMfH04tO«HC0Q 

CM ® 04 C- lO CM ® 00 LO CO* 
CMMHHrlrlH I I I 
I I I I I I I 


OOQOtOQCM®®COCMCM 

OOCMIOCOCOOOI^I^®CM 

O400r a t000000U)COfHO4 

<CJCOQ^h-O)O400*M- 

®CM^-f^04»HC0lOI^04 


04^^i-l04COCO®COCO 

O4C0r^C0-M*C0CM»-tO40O 

h-f^r^r^f^is-K^coco 

COCOCOCOCOCOCOCOCOCO 


®GOCOO4GDM0D'*®CO 

r^to^-cMiHQoor^co^ 

cocococococoiotoioto 

COCOCOCOCOCOCOCOCOCO 


CMOOC004U>QU>r-tCOrM 
COH SOON ©M'COHQ 
lOlOUWM-^^r*-<M-^ 
COCOCOCOCOCOCOCOCOCO 


C0rMC0i-*C0r-»lO®'M’04 

00N.u> < M-CMiHO4CO<O'M‘ 

COCOCOCOCOCOCMCMCMCM 

COCOCOCOCOCOCOCOCOCO 


lOlOLOlOlOlOlOlOLOlO lOLOlOiOlOtOLOlOlOlO LOLOIOIOLOLOLOLOLOIO lOlOlOLOLOLOlOLOLOlO 


lO^04LO^N»O4^LOC0 

WS<OCOO»HSNHCO 

COCOCMC004COCOCO«-ICO 

fH®®0)OOOON.QOCOlO 


CMN-COCOIOCOCMNOCM 
^tCOCMfH®®CMlOiH*-l 
u>r^C4fHcotoh*04CMu> 
Mf CO CM CM rM Q 04 00 (D 


CMCOK®CMCOCO'M”M‘00 

‘O-rHCOi-*’M'C0O4CMCMO4 

OOCMCOrMCOCMCOCO^TCM 

COCOLOLO^’M'COCOCOCO 


COOCOLO’M'CM^CO'M'CO 

M-tOCO(ONOOU)CDNH 

CMCMCOLON"®'O , 00COO4 

COCOCOCOCO'M'^'M’LOLO 


<0 to co to to to to to to to toioioioioto^t'C^ ^ ^ ^ ^ ^ mt ^ ^ ^ 


^ -0“ ’M- 


■CO 04 CM CM to « 

4 00 00 CM® ’Mr » 
4^rMCM I rM 
III I 


04®CMCMI^CM-M*COCOO) 

®COCMCOCOrHLOiHlOO) 


CMCOCOrHU>fHU404 
CM CO I ti> I U) rt H 
II I III 
meO'»04<oM®co 
I U) U> ^ -O' ^ 'M- CO 
I I I I I I I 

f-l®®®®®®® 
CMCMCMCMCMCMCMCM 
I I I I I I I I 


CO LO CO CO ^ 04 CO ^ LO 04 00 *H CO i-l 00 & * 10 t£ h- -M* ’M’ tO CM iH CO t-l 00 ® CO U) CO U> CO CO 04 CM CO CO 

«-M 00 00 ® CO CO O) ® 00 CM CM N» ^ 10 N* ® lO 04 CO N- iH CO CM ® CM 04 CO N- CM CO ® 00 O) CD r-l h- LO O) 00 lO 

CM CM CM CM CO LO »H LQ CM CO CO rM CO ^ CM ^ U> CO tOCMCOCMfH^r-ICO LO CM lO CO «h iH CM LO O' 

CO N» rH LO 04 CM 10 O) CM ^ h- 04 iH CO * U> CO CO CO CO CO lO CO CM ® CO CO CO »H CO lO CO ® N. ID CO tH 04 h- CO 

»H rM CM CM CM CO CO CO ^ ^ -M- tO U) U> LO U> U) U> U> LOLOLOLOLO^^^^CO CO CO CO CM CM CM CM «H rM «H 

COCOCOCOCOCOCOCOCOCO COCOCOCOCOCOCOCOCOCO COCOCOCOCOCOCOCOCOCO COCOCOCOCOCOCOCOCOCO 


& 

® 

® 

® 

® 

® 

® 

® 

& 

® 

Q 

® 

® 

Q 

® 


® 

& 

Q 

® 

® 

& 

& 

& 

® 

& 

Q 

® 

& 

® 

Q 

& 

® 

& 

& 

& 

& 


& 


& 

Q 

Q Q 

to 

to 

to 

to 

U) 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

10 

LO 

to 

to 

to 

to 

to 

LO 

LO 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

LO 

to 

to 

1 ® 

® 

U> 

® 

to 

® 

to 

® 

to 

® 

to 

Q 

to 

® 

to 


to 

Q 

to 

® 

to 

& 

to 

® 

to 

® 

LO 

<si 

to 

® 

U> 

® 

to 

& 

to 

® 

to 

® 

to 

® 

U) 

’M* 

CM 

CM 

CO 

CO 

-M* 

"T 

to 

to 

CO 

CO 

N 

N- 

00 

00 

04 

04 

Q 

Q 

i— l 

H 

CM 

CM 

CO 

CO 



to 

to 

CD 

CO 

h» 

N- 

00 

00 

04 

04 

& 

& 

H 

iH 


N 

N 

N 

N* 

f*- 

N 

N 

N 

N 

N 

N* 

N- 

r- 

i^ 


N» 

CO 

00 

00 

CO 

00 

00 

00 

00 

00 

00 

00 

00 

00 

GO 

00 

00 

00 

00 

CO 

00 

04 

04 

04 

04 

CM 

w 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

0) 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

04 

0) 

04 

04 

04 


U4U)tOtOlOlOU4U)lOlO 

04040404040404040404 

040)040)0404040404^ 


LOLOLOlOLOLOlOLOtOtO 
0)0)0404040404040404 
04 04<A04040404040404 


LOLOLOLOU4LOLOLOLOU4 

040)0404040404040)04 

0404040)040404040404 


LOLOIOLOLOLOLOLOLOLO 

040404040)040)04040) 

040404040)0404040)04 


zzzzzzm cdcooq 

<<<<<<LUUJUJUJ 

fOOOCOOOCOOOCMh-CMN. 
rH *H CM CM H H 


co cd t£ a: a: oc ft: a: oc oz 

UJ UJ <<<<<< Q. Q. 
U.IL222222<< 

CMN.-M'O4 < M-O4’M-04CO<X> 
CM CM »H t-l CM CM 


acocQca:>-v>>->-> 
cl a. o. o. < < < < < < 
<<<<222223E 

rOCOCOCOCOCOCOODrOCO 
tH fH CM CM rH rM CM CM 


Z Z Z Z Z Z -J _l _l -J 

>-3—)— >—>—>— > 

CMN*CMN»CMN-CMN*CMN- 
•-» iH CM CM iH iH 


107 


42.82 0.995 -131.97 



GEOCENTRIC EPHEMERIS FOR JUPITER 


o 

z 

Olf^COIDlDCMLQ^OO) 

OQWtNHUJQUjH 

lDC0CMrH*-5H9C0h-*- 

Qoio«><-io>a>r*<ou>L0 

COCOlOOOCMCOr-ICOCMCO 

loiOLOLOQOcor^r^cooo 

h- -M- O 
CM 51 Ol 

_J 

UJ 

flOCM^CMKfOCO^OU) 
CMCMrHrHQQOlOlOOCO 
HHHHHH | I | | 

1 I 1 1 1 1 

OcocMCO<oo>u>«-ir^fo 
OOf^r-COCOlDlOlO*--* 
1 1 1 1 1 1 1 1 1 1 

OU)HN«OU5HN(n 
COCOCOCMCMrHrHrH 1 1 

1 1 1 1 1 1 1 1 

5) Wh- 

UJ 

CO 

< 

^■COCOCMCMrHrHrHfHrH 

0)9 0)0)0)0)0)0)0)0) 
90)0)0)0)0)0)0)0)0) 

rHrHCMCMCOCO^lDlDCO 

0)0)0)0)0)0)010)0)0) 

0)0)0)0)00)0)0)0)0) 

CONOOOOOOOQSHS 

0000)000)S<SHS) 

OOOOOOOQQQ 

51 51 51 
555) 
51 51 51 

X 

CL 

5i 51 si 51 51 51 5) 5) 51 

QQQQSQQQQQ 

SSSQQQQHrlrl 

HHH 

SIZE 

(") 

OOCM^COCOODOlCMCOrH 

CMI-rHlDOlC0h*CM<OrH 

WHHQOOCOCOSN 

^^r^^cococococoro 

0)<»®ID*-*fHCMh.^^* 

COB)<D*H|^COO)IDCMO> 

COCOlOlD^^COfOCOCM 

cocococotocococococo 

SWQHM-SOHWCM 

CO’M'CMSICOr-lOUWM- 

WWWWHHHHHH 

cocococococococococo 

31.42 

31.45 

31.50 

o 

cofoiar^’M-rHoouacMco 

o>0)0)cocDcor***h-r*-co 

IDCMOf^'M-CMOll'-lDCO 

COCOCOIDIDIO'*'*'*'* 

HQCDNCOlflWt^t 

'M'-M'COCOCOCOCOCOCOCO 

^ 

CO CO CO 

2 

HHHrlHHHHHH 
1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 t 

HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

HHH 
1 1 1 

RV 

;k/s) 

QOl’M'CMOlOlh-'M-COCM 

CM®cor-<ooocNir*.<nco 

HlOOrtOJOOHWHH 

6)C*>LD6)<0rHCO*H6)CM 

®rHfOO)CMCOOOCMCM^r 

coh-^rcoiDtHi^^ou) 

iHi^cMior^a>h*<o^Q 

OOCDlDlD01h»h»01<DCM 

rHOOOCOOOI^M'rHCMCO 

H0)CM0)0)CC(0HSH 

CO®U500iH^C0C0O)W 

7680 

6609 

5390 


rHCMCOM'IDLOCOCOCDCO 

CMCMCMCMCMCMCMCMCMCM 

COIOIOM-OCMHQOOO 

CMCMCMCMCMCMCMCMrHrH 

COLOCOtHQOOCO^CMrH 

HHHHH 

Q CM^r 
1 1 1 

RHO 

COr-CMCOO^OOCMCOQ 

COfH«SCOr^U5COCMQ<7> 

CMNCMHHHHHHQ 

COCOCOCOCOCOCOCOCOCO 

HTI^rH^COrHlDCOCMlD 

MOM-CMSOMOM-W 

SHSQOQ99999 

COCOCOCOCOCMCMCMCMCM 

COtH^hwQCOtOCDCMLO 

GONtO^CMSGOMO 

oioooococooocor^r^i^- 

CMCMCMCMCMCMCMCMCMCM 

h- 5) CO 
CO CM 51 
r- h- 
CM CM CM 


IDIOIOIDIOLOiOIOIOlO 

IDIOIOIOIDIOIOIOLOIO 

IDIDIDIDLOIDIDIDIDID 

id id id 

>ELTA 

OWOOQSM-WCOHCO 

OiCMOOOOOCOCO'M-fHh* 

•M-r-»f^^r-»01C0^CM0> 

CDh-KCOOlOlOrHCMCM 

LDlDCMCMI9C0h«l900O) 

COOOCM'M-’M’f-llDh.^CO 

h-HfCMOlCOCOOllDrHCO 

CQ^-lDlD<Oh*h*<D010l 

Q 00 H O CD MO Q CM H 
OM-COCM^HfOQHN 
tHCOQ’M-r^QCM-M'LOlD 
QQrHiHfHCMCMCMCMCM 

CO h- co 
h* CM CM 
LO to ^ 
CM CM CM 

i— i 


U)U)U)U)U)U)U)U)U)LO 

COCOCO<D<DCOCO<D<OCO 

<0 <0 <0 


CMCOIDOCOCOSICOCMCM 

QMSOtSOOHCM 

COlDrHOlCOrHOlOO'M'h- 

ID ID U> 

o 

COCOOOh-f'-'CMCMCOfOOO 
1 1 HH 1 CO^fOlO 

'M-<0rHCO5KOlDlDCM® 
IOH 1 | CM «H Tt rH CO 

cor-ococor-ioo^i^ua 
CO CM ID 1 IOHIOHU) 1 
III 1 1 1 1 1 

CO ID CO 
CO CO ID 

o 

1 II 1 1 1 1 

NCONOOQn)(OISU)S 
COCOCOCO'M'^’M'UJLO 

<OfOQNM-HO)(OM-H 
1 rH CM CM CO <M* ID 1 iH 

llltlll 1 

OOlDrHOOCOOlCOOOrHlO 
iHCMCOCO'M-'M-tDIDI 1 
1 1 1 1 1 1 1 1 

b> 5i 

1 1 rH 

1 

(MEAN) 

Ifllllllll 

CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

HHHHHHHHWM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CMCMCMCMCMCMCMCMCOCO 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CO CO CO 
CM CM CM 
1 1 1 

rHh*IDOOIDrH<M'5)'M-5l 

O^OCOOCO^rHCMOO 

COOO’M’lDCOCO’M'OQrH 

CO rH CO 


5lCO<OCt>51rH5100CO<0 
ID rH ID ID CM HlOt 

-tOXCWOOHM-NO) 

IDrHlDlOLOrHIDCOCMCM 

H®NQO)«HCMNW 
^ CM CO CM rH LO ID 

Q 00 ID 
ID 

a: 

LOID'*'M‘IDC0h»CDO)rH 

HHHHrlrlHHHCM 

COCOOOrH<*ODrHlD<7)CO 

CMCMCMCOCOCO*M'M”«-ID 

SCMOHU)®U)®M , 0) 
ID rH rH CM CM CO CO CO 

M-OM 
’M* -M- ID 


<D<D<D<DCOCDCO<0<DCO 

HHrlHHHHrlrlH 

<DC0C0<D<DC0<D<0<D<0 

HHHHHHHHHH 

oor^r^r^r^h-r^r^t^r*- 

HHHHHHHHHH 

h* h- f s * 

rH rH rH 


+ 
& 
Q 
O Q 
“) Q 


CM 


UJ 

H- 

< 

Q 


IDIOIOIOIOIDIOLOIDIO 


o 

ID 

51 

ID 


ID 

51 

ID 

51 

ID 

CM 

CM 

CO 

CO 

M- 

-O' 

ID 

LO 

<0 

<0 

01 

01 

Oi 

01 

01 

O) 

O! 

O) 

01 

01 

01 

01 

01 

01 

01 

01 

01 

Ol 

01 

01 


ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

01 

01 

Ol 

01 

01 

01 

0 ) 

01 

Ol 

01 

01 

01 

01 

01 

01 

01 

0 ) 

01 

01 

01 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

_J 

-1 

O 

a 

O 

o 

O 

O 

O 

Q. 

3 

3 

3 

3 

3 

3 

3 

3 

3 

UJ 

-1 

n 

< 

< 

< 

< 

< 

< 

< 

CO 

CM 

h- 

rH 

<0 

rH 

<0 

rH 

<0 

rH 

ID 

CM 

CM 



rH 

rH 

CM 

CM 

CO 



5 ) 5151519510190 ® 

IDIDIDIDLDIDIOIDIDID 


® 

ID 

® 

ID 

5) 

ID 

51 

ID 

51 

ID 

h- 

r- 

00 

00 

0) 

0) 

5) 

51 

rH 

rH 

Ol 

Ol 

01 

01 

01 

01 

51 

5) 

O 

O 

01 

01 

01 

01 

01 

01 

51 

O 

51 

® 







rH 

rH 

rH 

rH 


ID 

ID 

to 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

01 

01 

01 

01 

0) 

01 

01 

01 

01 

Ol 

01 

01 

Ol 

01 

01 

01 

01 

01 

01 

01 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

OL 

OL 

a. 

0- 

0. 

H 

I- 

H* 

h 

H 

UJ 

UJ 

UJ 

UJ 

UJ 

O 

U 

O 

O 

O 

<0 

<0 

CD 

CD 

CD 

O 

o 

O 

O 

O 

a 

ID 

51 

ID 

51 

ID 

61 

ID 

51 

ID 

rH 

rH 

CM 

CM 

CO 


rH 

rH 

CM 

CM 


Q515IQI9®5H9Q61 

lOtOlDlDlDlOlDlDlDlD 


51 

ID 

51 

ID 

Q 

ID 

51 

ID 

O 

ID 

CM 

CM 

CO 

CO 

M- 

-M- 

ID 

ID 

<0 

<0 

51 

19 

19 

9 

51 

<9 

51 

51 

Q 

19 

51 

51 

51 

51 

51 

51 

Q 

51 

51 

51 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 


ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

h“ 

> 

> 

> 

> 

> 

> 

O 

O 

V 

O 

O 

O 

O 

O 

O 

O 

UJ 

UJ 

Ul 

O 

z 

z 

z 

Z 

z 

z 

a 

a 

a 

19 

* 

01 

’M' 

01 

•M- 

01 


01 


CO 



rH 

rH 

CM 

CM 



rH 


5) 51 51 
id id id 


51 id 
h- 

*9 Q 
5) 51 


ID ID 
01 0> 
0 > 01 


UU 
UJ UJ 

0 Q 

01 ^ 
rH CM 


108 


29 DEC 1995 10080 


GEOCENTRIC EPHEMERIS FOR SATURN 


o 

2 

O 

f"-CDQC0COO)l^<CM19 

CMCO<I0OO<CO100><D 

OO<OL0<COCOCOOCO< 

LOLOOOrHCOrH<CMU>< 

lOC0N.OOCMCO<CMrH 

t0rHCOt0OOCOrHiH<rH 
U M0 < CO CM CM CM CM CM 00 

_l 

UJ 

OOCOODCMh-fHCOiHCOrH 

CO<<L010COCDN-N-OO 

U) Q to Q UH& U) Q U) Q 
OOOOQQhhCMCMCO 
HHH HHHH 

U)(S)U)OC0H<DHCON 

CO<<L0l0<0C0N-h-h- 

HHHHHHHHHH 

1 

CMN-CMN-CMN-CMN-CMN- 
r-CO<0l0L0<<COCOCM 
HHHHHHHHHH 
■ ■ 1 1 1 t 1 1 1 1 

UJ 

00 

< 

X 

0)00)00000000000000 

0)0)0)0)0)0)00)0)0) 

oooooooooo 

OOOOCOOOOOODOOOOOOO 

00000000)0)0 

00000000)00 

OOOOOOOOOO 

oooooooooo 

oooooooooo 

6MSH&QO0)0)0)0)00 

S>l&SSO0)OOOO 

QQQQ0)0>0>0)O>0) 

a. 

QQSlQISQQQQS) 

<919Q19Q<91919<S19 

OOOOrHHHHHrM 

HHHHQQQISHSIS) 

Ul 
ISI * 
M ^ 

<O<COCMCMCO10h-l9CO 

M-UXONOOOJQHCOM- 

SHWOWQSNIOOOH 

IDh-OOOrHCM’M'lacOCO 

COCOCDCMO<OO<L0<O 

OOrHCMC0C0<<<< 

<CMN-rH<CON-C0LOCQ 

<<COCOCMrHQOOOh. 

CO 

L0L0101010L0<D<DC0CO 

HHHHHHHHHH 

<D<0<OQON-N**h-N>N*N* 

HHHHHHHHHH 

h- 00 00 00 00 CD 00 00 CD 00 
HHHHHHHHHH 

OOOOOOOOOOOOOON-N-N- 

HHHHHHHHHH 

O 

< 

N-L0<COrHQOON-l0CO 

<<<<<<C0C0C0C0 

CMQCOCO<COrHO)CDCO 
CO CO CM CM CM CM CM rH rH rH 

L0COCMHOOOOOOCO 

hhhhhhOOOO 

OOOSHCMCO<(ON 

QQQhhhhhhh 

2 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

RV 

(K/S) 

QOOCOOO<QO>a>0)0) 

(0HHCOO)SNQU)00 

rHN*19CO»-MrH<rHN.CO 

rHOOL0O)COL0l0<Ql0 

cocM<cof^<Qcor^co 
OOOONNHHM’lflOM' 
Q 00 <D CM <0 00 Q CO <0 O 
CO 00 1^ M’COQHOHOO 

«HCMCM<COrHCMC0COCM 

COO)OON»C0L0<OO<< 

COO<10COOO<O<OCM 

CMCOCMONCOh-CMCOO 

OCO<OrHL0l0OO<CM< 

<<OCOOOOOL0CMr-lOOCO 

HNNNNNU5COCOH 

10<9L0OCM<L0<CMOO 


COO)rHCM<l0CDN*CE>OO 
iHr-tCMCMCMCMCMCMCMCM 
i i i i i i i i 1 i 

OOCOOOQONNCDtCOH 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

OOOCO<»HO)CO<fHO 
cmhhhh i i i i 
1 1 1 1 1 

COC0COQfQL0r^O)iHCM 
r-l H H H H CM CM 

RHO 

COCOQOOIOCMOCOCOO 
CM<O<<l0COCOr^COOO 
S N"* N S N- r- S N* N* N 

oooooooooo 

(OWQSfO©SWQN 

OOHHNWOtlOU) 

N-OOCOOOCOOOOOCOOOOO 

oooooooooo 

COOCOCMOlOrHOtX® 
(ONNtDOOOHSHSHCM 
00 00 00 00 00 0000)00 
oooooooooo 

C0CM00<O<DCM00<Q 

CMCOCO<10L0<O<ON-CO 

OOOOOOOOOO) 

oooooooooo 


oooooooooo 

oooooooooo 

oooooooooo 

oooooooooo 

DELTA 

QrH-*rHOOa><O<Ol0N» 

QWWHMQWSMO 

CMCOQ<h.QCM<C0CO 

i^co<oi0<<cocmi"HQ 

OOIOCMIOCMOOQCMCMCO 
CMO<OCOCMCM<OCMCM<O 
Q HCOW NO) HMN Q 
QO)OOh*.QOL0l0<COCO 

COCON»0>COCMQQ10< 

100)0)100000100)00) 

<OOCOa)L0CMQGOCON- 

CMr-tr-MSQQQOOO 

ONOhCMNIAISOOU) 

10O)QO)<10CON-L0O) 

OOOCM<OOCMN-CMOO< 

ooqqqhhcmww 


QQQQ19QQQ19Q 

HHHHHHHHHH 

OOOOOOOOOO 

f-H 

000000)0000000 

00000000)000)0) 


<0<0 0<ONHWM-MW 

C0<CM<rHCMN-NI^Q 

COrHCOh»COCMCOOM<CO 

COIOHH<ON(OQNCO 

<-> 

UJ 

rH®N-O)CO<L0CML0< 
CMrHCOCOrHCOCMLOLOCO 
1 1 1 1 1 1 1 1 1 1 

OHO<OQCMCO<<OO 
MMHH 1 CM CM 1 CM CO 
1111 11 11 

L0COrH<COO)l0N*N-OO 
r-l < I 1 10 CO rH < r-l < 

W10NHQN<<N<O 
CM 1 10 1 CM L0 10 r-l 10 1 

O 

h.CMCOQ<N.QCM<<0 

CMCOCO<<<10L0L0L0 

• lllfl llll 

NCOOiOO) CONCM- CM 
L0L0L0L0LO10L01O1010 

1 1 1 1 1 1 1 1 
S>I^L0CMOOL0CMOOL0«H 
L0<<<COCOCOCMCMCM 

1 1 1 1 1 1 1 
OO10HOC0COHQOOOO 
rH rH rH 1 1 1 1 10 10 

2 

< 

0)0)0)000)0)0)0)0 
HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

OOOOOOOOOO 

HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

1 i 1 l 1 1 1 I 1 1 
OOOOOOOOOO 
HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

til 11 

000000)000000 
HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

UJ 

2 

<0<L0<L0COCMCOCOCD 

HNONNHO)t<OQ 

H<OOHQ<OQWNfO 

<Q<OOrHrHCOQ<l0 

< 

mocohnconojwn 

< CM L0 rH CO CO 

CMCDrH<|s.QrH«<CO 
CO rH L0 rH CM CO CM CO ID 

COrHCOLON-COCOLOCMO 
rH 10 CO rH < rH < 

C0L0QDrHCMOOQrHO<0 
CO CO rH 10 CO CO CO CO L0 

0C 

<OOOGCM(OU)C0OOOS 

rHrHCMCMCMCMCMCMCMCO 

rHCMCMCOCOCOCOCOCMrH 

cocococococococococo 

HQONOL0COCMQO 

COCOCMCMCMCMCMCMCMrH 

N<0<C0HQOC0N<0 
H rl rl H H H 


<O<OC0<O<O<O<O<O<O<O 

HHHHHHHHHH 

CDC0CD<O<0<O<OQO<O<O 

HHHHHHHHHH 

<O<O<0<O<O<0<O<O<O<O 

HHHHHHHHHH 

<0<D<D<0<0<0<0<0C0C0 

HHHHHHHHHH 


+ 

Q QQQSI&QSQQS SQISQQQQQia 

Q 10L0L0L0L0L0L010L0LQ I010L010L0L0L0LOL0 

O <9 •••••••••• ••••••••• 

Q U)QU)QU)QU)QlOQ U)QU)QU)QU)I&U) 

< CO<<L0L0COC0f^f^OD COOOJQQHHWN 

< <<<<<<<<<< <<<IO10101O1010 

04 Q0<DC0<OCO<O<DCO<OCO <O<D<OCOC0<O<O<0C0 


Q 

Q 

Q 

Q 

Q 

Q 

Q 


Q 

Q 

IS 

Q 

19 

19 

19 

19 

19 

19 

19 

19 

19 

10 

10 

10 

10 

10 

10 

10 

10 

L 0 

10 

10 

10 

10 

L 0 

10 

L 0 

10 

L 0 

10 

10 

10 

Q 

10 

Q 

10 

Q 

10 

a 

i 0 

Q 

10 

19 

10 

19 

10 

19 

10 

19 

10 

19 

10 

19 

CO 

CO 

< 

< 

10 

10 

<0 

CO 

N- 

h» 

00 

00 

0 ) 

O) 

19 

19 

rH 

rH 

CM 

CM 

CO 

10 

10 

10 

10 

10 

10 

10 

L 0 

10 

10 

10 

10 

10 

10 

<0 

CO 

CO 

<0 

<0 

CO 

CO 

<o 

<0 

CD 

<0 

<0 

CD 

<0 

CO 

CD 

CD 

CO 

CO 

<o 

CO 

<0 

CO 

CO 

<0 

CO 

<0 

CO 


< 0 <O< 0 C 0 <O<O<O<O<OC 0 <O<O<O<O< 0 C 0 <O<D<O<O <OQO< 0 CO<OC 0 <O< 0 <OC 0 <O<OCOCOCO<O<O<OC 0 CO 

CO GO 00 00 00 a) 00 CO 00 00 CO 00 OD 00 00 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

0 >O)O) 0 >O)O)O)O) 0 )O> < 7 ) 0 >O)O>O)O>O>OO)O> 0 ) 0 ) 00 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 00 ) 0 ) 0 ) 0 ) 0 ) 0 ) 

UJ HHHHHHHHHH HrlHHHHHHHH rlHHHHHHHHH rlrHHHHHHHHH 

< zzzzzzcqcoooq m cm oc oc os oc oc cc oc cm cm cm cm cm >>>->>- >■ 222222-J-i_i-j 

Q <<<<<<UJIUUJ11J UI<<<<<<<£L£L 0lO.Q_Q_<<<<<< DDDDD3DDDD 

-)-T)“)-)*nLLU.LLU. U_2222222<< <<<<232322 “1 ") -> 


lOQ WQ Oi < rH CO rH CD «-H Q0 rM L0 19 U)OIOQU)QIOQU)Q ^ O) t O) t 05 I 1 O t}- Q i 

rH rH CM CM CQ HH CM »H rH CM CM d) rH rH CM CM CO rH tH CM CM CO rH rH CM CM HH 


I 

I 


109 


0.998 - 127.31 



GEOCENTRIC EPHEMERIS FOR SATURN 


o 

z 

o 

rH’M’rHrH^erHrHfOCOQO 

tU)h.O)H’tNQC*)N 

SO^HOOQNWCO 

HU)SU)0)tQU)SU) 

CMKCMr^COCMCOQQOr* 

rHQOCMf^COOQOOOOCM 

CO 10 

h- cm 1 

-I 

UJ 

WNWNWOOWOtO) 
CMrHrHQ5)0>0>COCOK 
HHHHH | | | | | 

1 1 1 1 1 

5 CO rH CO CM CO CO 0) 
KKQOQOlOlO'M-^eocO 
1 1 1 1 1 1 1 1 1 1 

QLOrHCOCHI^COrHLOG) 
CO CM CM rH rH | | rH 

1 1 1 1 1 

TH rH CM 

UJ 

</> 

< 

oocooooooDh»h»f^f*»co 

0)0)010)0)0)0)0)0)0) 

0)0)0)0)0)0)0)00)0) 

OOOOQOQHDOOOOOO 
O) O) 0) 0) 0) 0) 0) 0) 0) 0) 
000000)0000 

0)SSSOQSSSS 

0)SSSSSSSSQ 

QSQ 
<S) <S) <s> 
III 

Q_ 

QQQQQQQQQQ 

OQOOQQOSOQ 

SHHHHHHHHH 

H H H 

SIZE 

(") 

QN«)0)U)H(OCOO)U) 

<D^COhQO)N(O^W 

fs.r^t^r^r^«ocDcoco«o 

HHHHHHHHHH 

coiaooh-cococoooQco 

CMrHO>OOh*<Ol0'«'nrfO 

QDQOL0L010L0L0L0L010 

HHHHHHHHHH 

SHSCOSOONNCDO) 

MCMHHHQQSSS 

L010L0LOLOL010L010U 

HHHHHHHHHH 

CM 10 0> 
H H H 

IO LO IO 
H H H 

O 

0>HN^(OCOQHWlfi 

HNNNWWWrtCOW 

NCOOWfOM-CONCOO 

COCO'*'*'*’*'*-*’*’* 

QrHrHCMCMCOCOCOCOCO 

L0L0L0L0L0L0L0L01010 

CM CM rH 
LO LO LO 

3 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

H rH H 

RV 

CK/S) 

HC0O)O)HWWWO)W 

t^QWNSSO)®^ 

HtO)«®QL>HO)S 

CM'M-^COOJ'^QOh-LOCM 

COCMOOOOOCOQDCM^fh- 

QI^OO^COrH^CMCMCO 

COI^CO^OOr-rH-M-COf^ 

f'-QCMCMQh+COh'QCM 

QOCMCMOH&rHCOQrHCM 

^■KfHlO'M-COr^.OCMfH 

Ki^fHOcocMr^coHrrs. 

COCOCOrHQCOL0Q0O>«H 

0> LO CO 
10 CM K 
h- 10 CO 
CO LO QO 


'*L0<OI''h*COOOOOCOOO 

CMCMCMCMCMCMCMCMCMCM 

f'-I^QOL0'M'CMrHO>COCD 

CMCMCMCMCMCMCMrHrHrH 

'*CMQCOQOCOrH®CML0 
rH rH rH 111 

MJ)H 
1 1 rH 

1 

RHO 

© H N fO (J) 4fiS lO H © 
OOOOQQfHCMCMCOfO 
OOOQOOSOSQ 
0)0>0>GXSHSQQQQ 

CMh+CMOOCOCOCOO^O 
^HflOLOCOCOKKCOCO 
S) (3 IS) IS) (3 13 13 13 

13 13 St St St St St St St St 

'♦O>’*O>*O>C0C0C0C0 

0)0)SSHHMCM(QfO 

QQhhhhhhhh 

SSSSSSSSSS 

0142 

0147 

0152 


0)0)0)QISQQ(S)QG 

H »H H iH t-l H H 

CHS) S S SO 6HSH& S 

HHHHHHHHHH 

ssosssssss 

HHHHHHHHHH 

111 

HHH 

>ELTA 

^HNO)(DWS©^U) 

h-OJ^rHiHCOLOCOrHCO 

rHOO<0'*CMQCO<OLOC9 

^ 1 tU)©NOOOOO>QH 

lor^r^rH-M-i-ir^r-ir^co 

MTOQWC^SNHH 

HON^HO^SOH 

CMCMCO^-lOUXOr^h-QO 

LOCMQr^COlOCOQOCOQO 
lO'M-l^fO'M'COCOh-OMQ 
U)O)MU)NOO0)O)O)© 
CO 00 O 0) 0) 0) 0) 0) 0) 0) 

9625 

9381 

9074 


0)0)0)0)0>0)0)0)SO 

rH rH 

SQQSQQISISQQ 

HHHHHHHHHH 

HHHHHHHHHH 

® Q O 

rH rH rH 


Q^OOOOQOIOiHQOOOO 

QCMQOh-I^OXOCOh-CM 

LOQOOOh'QLOQODCO'* 

NHQ 

DEC 

COQOh*-f''-IOrM*-CM’*® 
<* <* rH rH * 1 10 1 * 

t i i i i a i l 

COL0<7>O>C0COCOl0rHrH 
CO IO CM rH CM CO 1 «HU> 

lllfttl III 

iHQ<Oh-CMCOlOQ^-Hr 
COrH-M-rH^lOl l^rH 

IIIIIK || 

<3 CM CO 
CO CO rH 

1 1 1 1 1 1 I 1 

SNCOOQNWNHt 
10 L0 10 10 1 1 1 HH 

1 1 1 9 1 1 III 

OOCMh-CMh-CMCDCOO)^ 
rHCMCMCOCO^^LOLO 1 

lllllllll 

1 V 1 1 1 V 9 1 

6)QOrHr^CMh-.r900CMt^ 

rHiHCMCMCOCO^^LOlO 

llllllllll 

H LO 0) 
1 1 1 

z 

< 

0000000000)0)00)0) 
HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

1 1 1 9 1 1 1 1 1 

000000000 s 

hhhhhhhhhn 
1 1 1 1 1 1 1 1 1 1 

■ lllllllll 

ssssssssss 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

HHH 
CM CM CM 
1 1 1 

UJ 

3 

COOWCOWCOHtOWN 

^■^0)QOOMO®h-CMO> 

^■CMlOCOQOCOCOrHh.00 

00 00 CO 


CMCO^OlOrHh-CMCOCO 
CM 10 h* CO * CM ^ -* 

I^QrHrHOOCOLOCMQO’* 
CM 10 CM rH rH 

OOCOKrHOOh-t^OOOOOO 
CM * CO LO CM LO CM IO CM 

N ^ O) 
LO CM ^ 

QC 

QOl0l0l0l0COQOr^r-OO 

O>r-tCMCOI0h-O>*HCOL0 

hhhhhhwcmn 

N0)CMM , ©0)HM'©0) 

CMCMCOCOCOCO-M-hT-M-'M- 

rH ^ CO 
LO LO LO 


Q0Q0<OCOQOC0COCO<O<1O 

HHHHHHHHHH 

<D<O<OQOQO<O<OQOQO<O 

HHHHHHHHHH 

Q0<D<0<0Q0Q0Q0<0<0<0 

HHHHHHHHHH 

<0 <0 <0 

rH rH rH 

JD 

(2440000+) 

&<5)<S)QQQl&tS<S)Q) 

L010L0L0L0L0L01OL010 

L0L01OL0L0L0L0L0L0L0 

St St tS Si St St St St St St 

U)U)U)U>lOU>lOl0tJ)U> 

® <S> Q 
LO LO LO 

lO»U)OlAQU>»U)Q 

co^-^tioiococor^r-CD 

C0<O<OQ0Q0<O<0<O<O<O 

QO<OQO<OQO<0<OQO<0<D 

U>SU)SU)SU)SU)S 

COOOQQHHCMCMW 

<OCOCOh-h-f*-h-r^h-h- 

<O<0<0<0Q0<O<O<OCDQ0 

I0Q10QL0<S>10&LO& 

co^r-M'LOiococoh-h-co 

< 0 <DQO< 0 <OQO< 0 < 0 < 0<0 

6785 

6790 

6795 

UJ 

<OQOQO<OQOQOQO<OCO<0 
COCOOOOOOOCOOOOOCOCO 
0)0)0)0)0)0)0)0)0 0) 
HHHHHHHHHH 

<D<DQO<O<O<OQO<O<D<O 

GOOOOOOOOOOOOOOOOOGO 

0>0>0>0>0>0>0>0>0>0> 

HHHHHHHHHH 

Q0Q0<0Q0Q0Q0Q0<0<0<D 

GOOOOOGOOOOOOOOOCOOO 

0>0)0>0>0>0)0>0>0)0) 

HHHHHHHHHH 

1986 

1986 

1986 

H 

< 

Q 

_i_jooooooo.o_ 

DDDDDDDDUJUJ 

->-><<<<<<</><o 

ft.a.ft.(Lhhhl-hh 

UJUJIUIUUUUUUU 

< 0 < 0 < 0<0000000 

>>>>>>UUUU 

OOOOOQUJUJUJUJ 

ZZZZZZOQOQ 

<->UO 
Ul Ul UJ 
OOO 


'M-ocooocooocococMh- 
CM CM rH rH CM CM 

CMr^CMh-CMr^CMI>.CMt^ 
rH rH CM CM tH rH CM CM 

H©H©H©H®H© 
rH rH CM CM rH rH 

rH QO H 
CM CM CO 


no 


31 DEC 1986 6795 


GEOCENTRIC EPHEMERIS FOR SATURN 


o 

z 

o 

-J 

Hi 


Ui 

to 

< 

I 

Q- 


CMCO<*SICOCMCOIOCMO) 

OOMNM«HU)SU)o! 

CMCOCOM*<-IDLOCOCOCD 


0 ) 0 ) 0 ) 0 ) 0 ) 0)00000000 

o>o>o>o>0)0>o>o>o>o> 

0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 010 ) 0 ) 


©^■WOOOStOWWt 

tWtOfOOOfOOOP)© 
N- N- 00 00 O CD S) Qh H 


00000000000000000000 
0 ) 0 ) 0 ) 0 ) 0 ) 0)0 0 ) 0 ) 0 ) 
000000000)0 


OOQlOCOCMCO^h-StH 

^LDIDCON>000)S)CMCQ 

eococococococoo^o) 

CMCMCOCO’M'^IDIDCOCO 


00000)0)0)OHSSQQ 

OOOOOOOQQQ 

OOOOOOGQQQ 


COCDlQ’M-CON-OrOO) 

cococooon.coloiD'* 

^oo^o^-o^oV 

KN-N-COCOLDIOmT'* 


I 


I I I I I 


GGGGGGQOO 

GGGGGGGOO 

GGGGGQGOO 


GGGGGGQGGG GGGGGQGGGG GGGQQGHhhh hhhhhhhGQG 


C* 12 £ £: !£ I? 2 f? 2 KE: ?£! 2 £r > t :£! <0,0f0 ©ohwwnqcoww cooaxowNHfO’t-t 

w ®J ^ ^ ® '"J <*> *■ UI h» 00 SI tH CO ^ LQ CO 00 Oi SI tH Csl CM CO 00 CO CO CO CO CO CM CM tH ISI 0 ) 


IH -w- 
</> 

LOlDLOLOtOlDLOLOLOQO 

COCOCOCOCOCON*N«N*N» 

h-N-h-h-OOCOCOCOOOOO 

OOOOOOQOOOOOOOOOOON* 

o 

< 

HHHHHHHHHH 

SUSOCOCOlO’M'CMtHO) 

HHHHHHHHHH 
h* CO CM SI 0 ) ^ ID <0 CM 

HHHHHHHHHH 

acON-CD^COCMfHf-HS 

HHHHHHHHHH 

SISIS)S)fHtHCMCO^*lO 

lOLo^^^'M'Tr^r^co 

COCOCOCOCOCMCMCMCMCM 

CMHHHHHHHHH 

HHHHHHHHHH 


00 

> \ 

OCX. 


OOOI^COCOOICOOOCOIS 
Q OOOMH^-^OLO W 
LOtHCOCOCON-COCOLOCO 
SMOnQIAOHNH 

COLON OHNCOIOON 
HHHHCMWWNWN 
I I I I I I I I I I 


NNNNHOOOOWNW 

OOCNCO^TN-COCOrH^-U) 

OJ^NQWNQNHQ 

OO^N-OOOlOrH^lO-^r 

N-OOOOOOOOOOOON-COLO 
CMCMCMCMCMCMCMWCMCM 
I I I I I I I I I I 


HCOO)0)WWO)MO® 

CMCO'M’CON-^lSCMtHCO 

HCONWHNWCOQCO 

H(DO)HHO)NCOO)CO 

^CMSIOIN-^CMSir^lO 
WWWiHrlHHH I I 
I I I I I I I I 


UHOCONIOOOOOMMQ 

tHOOCMCOCOtHtHCMOOSI 

OG©rttG(OGHH 

NN«O)t0>NU)(0«) 

WQCSI^-N-O)<N^CO 00 


COHIOQ^O)CONW<0 

o to to co n- n- oo oo o> o> 

X HHHHHrlHHHiH 

Q£ G) IS IS O IS IS IS O IS) IS 

sisisisisisisisisis) 


IS^-COCvICOIS'^OOCMCO 

qqohhnnwwco 

CMCMCMCMCMCMCMCMCMCM 

SISHSISSHSISISSIS) 


Sl^OOiHLDOICMCOOlCQ 

^'M'’M-LOIDLDCOCOCON- 

WWWWNWNNCMN 

SHSSISISISISHSSHS 


COQCOCOISCOCOQCOCO 

N-COCOCOO)CDO)ISS)IS 

CMWNNWWWCOCOCO 

SQGSlQiaSiSlQQ 


Q QGQQQQGISG SI IS IS SI ® IS Q IS IS Q GGGGQGGGGG SMSGGSSOOQQ 

HHHHHHHrlHH HHHHHHHHHH HHHHHHHrlHH HHHHHHHHHH 


LU 

O 


u 

ui 

o 


©HO)cOCMWQIS)©lO 
<SOOO>C 0 OOLOOOh-CMLO 
NWNWC0G««0 0)H 
OOOON*N*COCOIO^COCO 


OlOOMOHNCOSHH 

lQM*tHOOlOCMS>S>CMN. 

COLDN-COSICM^COCOS) 

MHQOOOONOIOU) 


(OQQHNCOCOQ©^ cdco^o>cdooo>lduw 
LO 00 LD h* ^ 00 00 ID 00 0 ) N* CO CO CO N- O) ri Q ID CO 

CO CO Q ^ Oi V IS I s * ^ CM tH tH f -1 CM CO SI ^ 00 CO 

^COCOWHHHQQ® QQQQISQHHHM 


is si is si i^* si si si si si 

HHHHHHHHHH 

S)ISS) 0 ) 0 ) 0 ) 0 ) 0 > 0 ) 0 ) 

H H H 

0 ) 0 ) 0 ) 0 ) 01010 ) 01010 ) 

0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 > 

'M-rHN-COCOCOrHrHCOOO 

COfHtHLDSN*N-COCOO) 

Q^OICM^SICMCMIOO) 

COCOLON'CCCON-h-N-r^ 


OOCMO)tH«OLOO)N»QO) 
^ I ID | H I 
I II I III 

CMCOCS«H^;OCOd«HCM 
tHtHtHCMCMCMCMCMCOCO 
I I I I I I I I I I 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


LDOOOOCO^SIN-lOCOfQ 
tH ID CM LO ID <0 H <* I 

I I I I I I I I I 

coco-T-t-t-r^---foco 
cocococococococococo 

I I I I I I I I I I 

WWWWWWWWWCM 
I I I I I I I I I I 


cosir-oocMfH^cooois 

iHCVliH ILOCO I CO LQ CM 
III II III 
M r 4 is<TitN.tf>LOm-i» 
COCOCOCMCMCMCMCMCMCM 
I I I I 1 I I I I I 

CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


WWU)®0)tNO)WN 
ICMlOtHLOCOCMCO'M' 
I I I I I I I I I 
CONLOCOMSOIOONCO 

i VV VV V 1 1 1 1 

HHHHHHHHHH 
NNNNNNWWNW 
I I I I I I I I I I 


tH 0 ) ^ 00 00 CO LO SI K Q lON-ISCOfOCON-CDO>CO 0 ) CO tH ® h* N- SI ^ CM CO h* 00 Q ^ CO 00 00 ^ rH 


HOOWS)CCQQCON't 

rHCM^lOLOlO^CMlOCM 


rHOOOCO ^- fHOO ^ O ^ 
^ CO tH ID lO’O- 


OOCOOOCOrHOCOrHCOM 

LOCOiH^iH 


OOCOOOLOCOLDtHCOCMOO 
CO CM LQ CM LO CO tH LO 



O) 

1 

3 

5 

h* 

0 ) 

tH CO 


CO 

N- 

00 

Oi IS 

tH 

tH 

tH CM tH »H 

tH is 

0 ) 0 ) 00 

CO 

ID 

<■ CM 

tH 

9 

8 

CO 


CO 

tH 

S 

Oi 

OO CO 


ID 






tH 

tH 

tH 

tH 

tH 

tH 

tH CM 

CM CM 

CM CM CM CM 

CM CM 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 







LD 

LD ID 


CO 

SNN 

N* 

r- 

N. 

N» 

N» 

N* 

h* 


N* h» 

r- n. 

NNNN 

h» h- 

N- N- h* 

N» 

N» 

N» N* 

1 ^ 

h* N* 

N» 

N- 

N* 

1 ^ 

N- 

CO 

CO CO 


H 

H 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH tH 

f-l 

tH 

tH tH tH tH 

tH tH 

tH 

tH 

tH 

fH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

fH 

tH 

tH 

+ 

SI 

IS 

IS SI SI 

SI 

SI 

IS SI 

SI 

SI 

SI 

SI 

SI SI 

SI IS 

SI Q S SI 

SI s 

GHS Q 

s 

s 

S IS 

s 

S S 

Q 

s 

Q 

SI 

SI 

SI 

SI SI 

IS 

SI 

to 

LO LO 10 

LO 

LO 

LO LO 

LO 

LO 

LO 

LO 

LO LO 

10 LO 

LO 10 LO LO 

LO ID 

LD LD LD 

LD 

ID 

ID ID 

ID 

ID LD 

LD 

LD 

LD 

ID 

LD 

LD 

LD LD 

SI 

SI 

LO 

SI 

LO 

si 

LO 

SI 

LO 

SI 

LO 

SI 

LO 

SI LO 

SI 

LO 

si LO SI LO 

S ID 

IS 

ID 

SI 

LD 

S 

LD 

IS 

LD 

SI 

ID 

SI 

LD 

si 

ID 

SI 

ID 

SI 

LD 

<• 

SI 

SI 

tH 

tH 

CM 

CM 

CO 

CO 

’M- 

M- 

LO 

LO 

CO CO 

N- 

N* 

00 00 0 ) 0 ) 

S IS 

tH 

tH 

CM 

CM 

<0 

CO 



ID 

ID 

CO 

CO 

N* 

N- 

00 

OO 

Oi 

Oi 

c- 

00 

00 

00 

00 

00 

00 

00 

00 

OO 

00 

00 

00 

00 00 

00 

00 

00 00 OO 00 

OI 0 ) 

o 

0 ) 

Oi 

0 ) 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

CM 

S-/ 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO CO 

CO 

CO 

CO COCO CO 

CO CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 



N* 

N» 

N* 

N. 

N- 

N- 

N- 

N- 

N- 

h» 

N* 

N* N- 

N* 

N» 

N- N N- N- 

n* 


1 ^ 

N- 

N* 

N* 

N* 

N- 

N- 

N> 


N* 

N- 

N- 

N- 

N- 

r- 

N- 

N- 


00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 00 

CO 

00 

00 00 00 00 

oo 00 

00 

00 

00 

00 

00 

CO 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 


o> 

0 ) 

0 ) 

0 ) 

0 ) 

O) 

0 ) 

0 ) 

0 ) 

0 ) 

O) 

01 

0 ) 0 ) 

C 7 > 

a 

0 ) Ci 0 ) O) 

0 ) O) 

Oi 

Oi 

Oi 

0 ) 

0 ) 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

CD 

CD 

CD 


H 

tH 

fH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH tH 

tH 

fH 

tH H tH H 

tH tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 


z 

z 

z 

z 

z 

z 

CD 

CD 

m 

CD 

00 

Oi 

Qi Oi 

Oi 

Qi 

Oi Oi Oi Qi 

Oi Oi 

Oi 

Qi 

> 

>“ 

> 

> 

> 

>- 

z 

z 

Z 

z 

z 

z 

3 

-1 

_l 

_l 


< 

< 

< 

< 

< 

< 

UJ 

UJ 

UJ 

UJ 

UJ 

< 

<< 

< 

< 

<< 0 . 0 . 

a. Q- 

a_ 

a. 

< 

< 

< 

< 

< 

< 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


-> 

3 

3 

3 

3 

3 

Ll 

u. 

LL 

u_ 

LL 

2 

22 

2 

2 

22 << 

<< 

< 

< 

2 

2 

2 

2 

2 

2 


“> 

~i 

~i 

3 

“) 

3 

3 

3 

3 


LO 

SI 

10 

SI 

LO 

SI 


Oi 


0 ) 

<■ 

tH 

CO tH 

CO 

tH 

CO tH ID SI 

LD S 

LD 

IS 

ID 

SI 

LD 

SI 

LD 

SI 

<• 

Oi 

* 

Oi 

’M* 

Oi 


Oi 


Oi 



tH 

tH 

CM 

CM 

CO 



tH 

tH 

CM 


tH 

tH 

CM 

CM CO tH 

tH CM 

CM 

CO 


tH 

tH 

CM 

CM 

CO 



fH 

tH 

CM 

CM 



fH 

tH 


111 


999 - 139.48 



GEOCENTRIC EPHEMERIS FOR SATURN 


o 

2 

OfO Q HlOHHf 0)00 

^U>tOSOOSNt(0(A 

Q OOOCM® CMOS 

fOCOQCOf^CMCOrltOIQ 

® ®NCOQHM'CO®M > 
LO5lLO5><Or-"0fHr*fH 

CM LO -M- 
LO 0> 

_J 

LU 

^0)t0)^QU)QU)S 
fONWHHHQQOJO) 
HHHHHHHH ! \ 

1 1 1 1 1 1 1 1 

«Oi-th»cMr^coQo^ro>u> 
OOOOI^h-COCOLOLO^-M- 
1 1 1 1 1 1 1 1 1 1 

®<Or-»|^CMCOCOO)-M-rH 
-M- CO CO CM CM »H rM 1 1 l 

1 1 1 1 1 1 1 

^ CO CO ! 

iH 

1 

LU 

00 

< 

OlOOOOCOCOCOOOCOKr^ 

0S0)0)0>0>0)0>0>0>0> 

0)0)0>OHAO)0)0)0)0) 

h-COOOOOCOCOCOOOOO) 

oooooooooo 
0 000)000000 

OOOOISHQI&SQIS) 

OOOOQIDQQISIIS) 

OOOOSMSQQQIS) 

SI IQ SI 
SI SI 51 
SI SI IQ 

Q. 

SI S> S) <Q S) SI S> S) SI S) 

S^ SI SI SI SI SI SI SI SI SI 

Q® QQhhhhhh 

»H *H »H 

SIZE 

(") 

COCMOcOCOOilOr-th-co 

oor^io^cQr-»QO)r^<o 

HrlHHHrtHHHH 

o>coco®ookcou>coi^ 

'M'COCMrHOXDh-COlO'M' 

<O<O<OCOLOLOLOLOIOLO 

HHHHHHHHHH 

CDCMLOOJLOfHOOlO’M-^ 

WWCMHHHQQQQ 

LOLOLOLOLOLOLOLOLOLO 

HHHHHHHHHH 

15.04 

15.05 
15.08 

O 

I^OO®tHfOI/)h*OOOW 
HHWWNWWWrt w 

'M‘COh s O>r-lCM > M*lOr*.<» 

C*)cr>C<>m'+'+W'+'+ 

OQtHCMCMCOCO^’M-’M- 

^LDLOLOLOLOLOLOLDIO 

^ -M- CO 
LO LO LO 

2 

HHHHHrlHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

HHH 

RV 

[K/S) 

H^HC0(0U)W«0Nrt 
CD^f <N0)S<0QC0N(0 

ujcoojTHcor^cMLOr*-® 

0)®0)N WION 

r^oooooLocococosio 

lOfOOQHUXNOWO 

lOCMOlCOOOCMCMCOCOSl 

CO^OCOLOCOLOCMOOCO 

CMCOlO-M-COh-COCOCOQ 

CO^’I'-^'COh-COlQf'^tH 

cocoocoh-Tj-h-r^cocM 

COCOOIQOICOCO^CMSI 

2952 

6575 

7800 


iscmco^coco^oooooo 

WNNWNWWNWN 

OOCDN.h-COLO’M-COr-tlQ 

CMCMCMCMCMCMCMCMCMCM 

COC0'*fO5IOOCO'*CM5l 
HHHHH 1 

cm co 

i i i 

RHO 

ONIOOOH^NQNU) 

SHrtHWWWWCOC) 

COCOCOCOCOCOCOCOCOCO 

SlSlSISlSISISlSISISI 

OOl&COCOOOiHCOtOOOrH 

CO-M'^^^-LOIOIOLOCO 

cocococococococococo 

QQIQQSI&SQQISI 

COLOOOSICM^COOOSICM 

cococoh-i^-r^i^r^cooo 

cocococococococococo 

-*■ <o co 

00 CO CO 
CO CO CO 
SI SI Q 


SlSlSISlSISISlSISISI 

HrtHrlHHHHHH 

SI Si Si SI SI SI SI SI S> 51 

HHHHHHHHHH 

Q ® ® ® Q Q IQ IQ SI 

HHHHHHHHHH 

si IQ Q 
HHH 

>ELTA 

CO^tLOCOCMCOOM^OOCO 

CM'M*OQ'<rQO>IQCMLO 

OLOCMOlCO^rHSICOCO 

CMCO^^LOCOI^OOOOO) 

lOO-M-'M-’M-COCOCOLO^ 

OOQCMCMIQLOOOt'-CMCO 

'tWHOSM-HCOlOH 

QiHCMCMCO^lDlOCOh- 

h-SISJlOCMCOCMCOSICM 

OHSNWOMOOCM 

COCMCOQ'M’I^OlQrHCM 

h*COOOO>0)OIO>5l5IQ 

.0189 

.0090 

.9926 


0)0)0)0)0)0)0)0)00 

SQQSI&QQQSO 

HHHHHHHHHH 

SISISISISISlSlrHr-tr-l 

HHHHHHHHHH 

H H SI 
HHH 


HlOfO'tCONHNQIO 

O>^CMC0C0’M'l s **'M'h-f s - 

CMIQr-IrHCOSiaxOCM’M- 

CO LO I s - 

o 

C00>COfOLOCOO>*HO>CM 
»H LQ LO r-l ^ CO CO 1 COCO 

OSICOCOCOOOCOCOLOCO 
CO 1 CO H 1 1 rH CM CO ^ 

iHr-M^OOCMOCO^CMOO 
I H H H H 10 CO 1 CM CM 

i i l i i i II 

CM LO LO 
CM 1 CO 

UJ 

Q 

COLOLOCOCOKOOQiHCO 

1 1 1 1 1 1 1 n rl H 

LOOOSICOCOOCMIOOOfH 

iHtHCMCMCMCMCOCOCO^- 

■ i i i i i i i i i 

1 1 1 1 l l li 

U>OOr-t''*h'»OCMLOh»0> 
^ Mf LO LO LO LO 1 1 1 1 

1 1 1 1 1 1 

»H CO ’M’ 
HHH 
1 1 1 

2 

< 

1 1 1 

HHHHHrlHHHH 
NNNNNWNNMN 
1 1 1 1 1 1 1 1 1 1 

llllllllil 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

llllllllil 

iHf-lr-lr-lrH»HCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

llllllllil 

CM CM CM 
CM CM CM 
1 1 1 

LU 

2 

OCOQIONNOH®^ 

NOHNHQOIDHt 

KIOCO^^C-LOCMCOCM 

CO 01 CM 


H^®NC0QH^®O 
tH CO 

CM'M’h-COOCO’M’OrHO) 
CO CM CM CO 10 CM ^ ^ CO 

COCOCOh-QCOLOCOCDiH 
LO CM LO rH ^ rH ^ CM 

-«r <D CO 
LO CM LO 

■< 

ce 

COIO^^-COCOCOCO^-^ 

LOLOLOLOLOLOLOLOLOLO 

lOCOh-OOOiHCO-M-CDCO 
LO LO LO LO LO 

SICMLOh-OICM^h-OICM 

fHrHr-lfHiHCMCMCMCMCO 

I s ** o 

CO CO CO 


CO<O<OCOCOCO<O<OCO<O 

HHHHHHHHHH 

cococococof^r^h-r^i^- 

HHHHHHHHHH 

NNSNSNI^SSN 

HHHHHHHHHH 

r-* I s ** 

HHH 

+ 

si 

o 

SIIQSISIQQQSISISI 

lOLOLOLOLOLOLOLOLOlO 

Q IQ IQ IQ IQ Q IQ IQ SI 

LOLOLOLOLOLOLOLOLOLO 

SI SI 51 51 Si 5HQ ® SI 51 
LOLOLOLOLOLOLOLOLOLO 

SI SI SI 
LO LO LO 

O CD 
“5 SI 

CM 

w 

QU)QU)QU)QU)SU) 
QQ HH WCMCOCO^^ 
Q Q Q IQ IQ IQ IQ S) S 

f*»» !*«• h» I s *- N N I s * N S N 

5)LOSILD5)lD5)LOS)lO 

LOLococor^h-oooooo) 

(QQSISISlSlSlSISISI 

f^r^r s -h-r s -r s -r s -r s -f s -r s - 

siLosiiosiLOSMosiio 

Q ® HHCM WCOCOM 1 M* 
HHHHHHHHHH 

SI LO Q 
IO LO CO 
HHH 
h- h- h- 

LU 

^f^r^r s *-r s -i s -r s -r s «-i s *r s * 

ooooooooooooooooooco 

0>0)0>0>0>0>0>0>0>0l 

HHHHHHHHHH 

r*.h-r-^rv.r s ^i s -.r*-h-h*-h- 
cooooocooocooooocooo 
0)0)0)0)0)0)0)0 0)0) 
HHHHHHHHHH 

SSNSNNMsNN 

ooaococooooooococooo 

0>0>0>0>0>0>0>0>0>0> 

HHHHHHHHHH 

I s - I s - r^- 
00 CO CO 
0> 0> 0> 
HHH 

h— 

< 

o 

JJOOOOOOO.O. 
D3DDDDDDUJIU 
"0 -)<<<<<< </> to 

CLQ-Q-CLl— HH-h-h-l— 
LUIUUJLUUUUUUU 

wwwwoooooo 

>>>>>>ouoo 

OO □ OOOUJ ill LUUJ 
ZZ2ZZ2DOOO 

uuu 
UJ LU LU 
OOO 


^0>COGOCOOOCOOOCMI Ss - 
CM CM IH rH CM CM 

CMf' s -CMf s »CMf s -CMf s “CMf s » 
rH *-» CM CM rM fH CM CM 

H<OH<OHCOH<OHCD 
iH fH CM CM HH 

H CO *H 
CM CM CO 


112 


31 DEC 1987 7160.60 17 39 


GEOCENTRIC EPHEMERIS FOR SATURN 


o 

z 

o 

©’M'Q©rH©CM©^*rH 

®©®©©©©<OrHO> 

OO^HOOM’CMOOJN 

©©©©©CM©©©© 

©©©©©©©r^-©© 

©0>©©®rHCMCM©© 

QH©CMrHHQO©N 

_J 

LU 

h-CMI^rH©Q©0)^0) 

rHCMCM©©^”*^©© 

OOTCONNSCMSHCO 
(0«NSO)00 0)0)00 

iH rl 

rH © rH © rH © rH © rH © 
rHrHCMCM©©^’*©© 
HHHHHHHHHH 

CMh-CMh-h-CMh-rH©^ 
©©NNSMO®U)lfl 
HHHHHHHHHH 
1 1 1 1 1 1 

PHASE 

000010)0 0)0)©© 
©©©0)0>0>0>0>0>0> 
0000)0)0)0)0)0)0) 

HHHOOOOOOO 

©©©©©©©©©© 
0>0)<7>0)0)0>0>&Q>0) 
0)0)0)0)0)0)0)0 0)0) 

oooooooooo 

©©©©0)0>0)0>0>© 

©©©©©©©©©IS) 

©©©©©©©©©Q 

ddddddddoH 

O IS O O IS O O IS IS © 

oooooooooo 

ooooooooo© 

HHHHHHHHHO 

Ul ^ 
NJ K 
M ^ 

rH©©©CMO>©f^©N. 

rHrHCMCM©©’*'©©^ 

©OCMMOOHlDOfON 

®0>»HCM©©©l^0>© 

rH©©rH^“©©©^rH 

CM©’M*©l^-©©QrHCM 

l>-rH'M‘©©^-r-l|^fH^' 

CM©©©©©©CMCMrH 

</> 

©©©©©©©©©© 

HHHHHHHHHH 

©©©©©©©©©h* 

HHHHHHHHHH 

NNNNNNN©©© 

HHHHHHHHHH 

©©©©©©©©©© 

HHHHHHHHHH 

O 

< 

f0CMCMH®O)©C0lDM’ 

©©©©©<*'*■■*'*'* 

CMrH®N.©^»CM©©© 

^^©©©©©©CMCM 

©©rH©©h»©*>©CM 

CMCMCMCMrHrHrHrHrHrH 

CMHHHr-tHHCMCM© 

HHHHHHHHHH 

2 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

RV 

(K/S) 

^©CMh-CMWI^CMCM© 

h*QCMC0©<7>©C0rH0> 

©0)r^.©cn©©©h-© 

OOHHOttlOH©© 

t s -'e©"M*h-©©0)©0> 
M-PXOOaSCMWOCM 
l>* 1-f © © OXS> & 0) 0) 0) 

0)0>©CM©0)0)©CM© 

*HCM©©©©’M’f^CMCM 

r*.^t©rM©©^©««J-© 

©©©CM©©©!*^©^ 

©©©CM©©©®©© 

©©-M-h-t^©^©©© 

©^■©©CM'*©^*!^© 

'M'©»HCM©CM^CM©^ 

©^©©CM©©©CM© 


©rH®©r^©QCM©Hf 
1 rHrHfHrHrHCMCMCMCM 
1 1 1 1 1 1 1 1 1 

©©^-©®©©©©r^ 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

©©^©«H©K©©«H 
CMCMCMCMCMrHrHrHrHrH 
1 1 1 1 1 1 1 1 1 1 

00©O)HHP)©©H© 
1 1 1 1 H H 

RHO 

5>CM^©I^0)ISCM'M-© 
0)0)0)0)0)0)0000 
CO CO CO CO CO CO * + 

©©©©©©©©©© 

SCOOhWM , ©CON© 

OQhhhhhhhh 

oooooooooo 

OHCMWM-WIOCN© 

CMCMCMCMCMCMCMCMCMCM 

OOOOOOOOOO 

©©OHHCMCMWWM- 

CMCM©©©©©©©© 

OOOOOOOOOO 


©©©©©©©©©©' 

HHHHHHHHHH 

ooooodoooo 

HHHHHHHHHH 

© © © © © © © © © © 
HHHHHHHHHH 

oooooooooo 

HHHHHHHHHH 

£ 

uj 

O 

OOiOOCOCOCOCOCOCO 

OOWM-acOOJNHH 

©^'©©rH©©"* > © r H 

OQ)0)©®h*-h-©©© 

CM©0>©^©©00<*© 
©rHCMCMO>©©0)h*© 
C0(0©OHC0U)(0 00 O 
M-COCMCMHOO)CDNN 

K©©<*©©0>©©CM 

l^r-l©©^'M'©rM©CM 

CM©h»©^>©CM©©© 

©©^^©CMCMrHrHrH 

©©©©©©©©or-*- 
WO LDOOMDOHQCO 
l^©©CMCM©©f*-©© 
©©©©©©©©HH 


©©©©©©©©©© 

HHHHHHHHHH 

0000000)000) 
rM rM H rM rH rH 

©©©©©©©©©© 

©©©©©©©©©© 


o 

LU 

O 


0> © 10 CO HC CO U) 1 -t CO rH 0) 0> CD 0> h. CO CM CO CD f"- © © h. CM CM © CO h- rH 


WO>^SOHf COlO® 
© © © CO I CO ^ TT N- CO 
I I I I I I I I I 
UH0NO)0>0)0)0)0)0> 


H<OCM®^®N<D©W 
N I tHUJW ItNH 
I I I I I III 

o>o>©©!"*i*-i^<o®© 


rHCM©©^©©©'*© 
I © Hf <«r © © 1 CM CO 

I I I I I III 
©©©©©©©©©© 


U)MO>U)MOO^QMD 

I CM CO © rH CM Hf | rH CO 

I I I I I I II 

fs-i^i^ts.a>coa>o>o>o> 



III 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


I I I I I I I I I I 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


I I I I I I I I I I 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


I I I I I I I I I I 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I t ! t 


! 

I 


w h- CO 0> CO to 1 H © CO 0> ©0)©©©©CMCMh-© ODGSCO 0)NO)HHQ 00 ^ 0) 00 CO tO 00 ^ CM 

h- h* © 0> ©© CM rH «*■ 0) © h* © © CM Id © © ^ CO rH 00 © U> © 00 CO CM LO LO rH © © LO CM rH © nfr 

^ CM LO rH CO © rH rH CM © rH CM CO CM CO © © CO © rH CM CM rH rH ^ rH CO CM © CM © CO 

QC CM’M'h*.<7>rH'M’©©QrH « t C h CO 0) S S Q H H Q ® O) O) 00 S ® © CO CM S 03 S (O M- CM H O) CD 

^•^^f^*©©©© HHHH HHH ©©©©©©‘M’Hf 


M"* S N S N N N 00 00 ©©©©©©©CO©© ©©©©©©©©©© QOOONNNNNNNh* 

HHHHHHHHHH HHHrlHHrHHHH HHHHHHHHHH HHHHHHHHHH 


+ 



© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

A 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

-> 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 



© 

1^ 


© 

© 

© 

0) 

© 

© 

rH 

rH 

CM 

CM 

© 

CO 

Hf 

Hf 

© 

© 

© 

© 


h- 

© 

© 

a> 

0> 

© 

© 

rH 

rH 

CM 

CM 

CO 

CO 

^r 

M 1 

© 

© 

© 


'M- 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

co 

CO 

© 

CO 

CO 

CO 

CO 

co 

CO 

CO 

CO 

co 


CM 

r- 

h- 


h- 


b- 

h- 

C- 

h*. 

N 

1". 

h- 

r- 


h* 

r*- 

r*- 

N 


h- 

h- 

h- 

h- 

C- 

h- 

!>• 

r>- 

r- 


r- 

h- 

r- 

h- 

h- 



C- 

C- 


h- 


lii 

H 

< 

Q 


©©©©©©©©©© ©©©©©©©CO©© ©©©©©©©©©© ©©©©©©©©©© 

©©©©©©©©©© ©©©©©©© 00 ©© ©©©©©©©©©© ©©©©©©©©©© 

0>0>0>0>0i©G)CSC7iO ©CS©OS<Ji0>OiOO>O> 0301030)0)030)0)0)0) 0)0>00>0>0>0>0>0>0> 

HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH 


:zzzzzmfflcoffl cd © ac oe oc oc a: a: oc oc ce o; oc or >- 2 z z z z z _j -J _i _j 

C<<<<<UJUJUJIU UJUJ<<<<<<CLfl_ Q_Q_Q_0 l<<<<<< dddddddddd 
)-)-)- n-OLLlLltU. ILIL222222<< <<<<2223E22 T) “3 “) “) “O 


© © © © © © Oi * O) 0> © © © © © S ^ O) 'M-0>'M-0)'M-0)'M'©'M-C7) © © <0 © <0 © © © CO © 

rH rH CM CM © rH rH CM CM rH rl CM CM CO rH rH CM CM rH rH CM CM rH rH CM CM rH rH 


113 


999 - 151.75 



GEOCENTRIC EPHEMERIS FOR SATURN 


O <MOU)(OQ)NSHN<D 

Z tOfiOtDCOh*h.CO®rHCO 

COCMOOpHCOCMpHpHCO 

LQOOQCOf'-O^M’CDCMCO 

©HNCOHQOOOOftO) 

SUOO-'tO'M'COCOCOCO 

® CO 

0) LO CM 

-J (OpHCOpHCOpHCOCMKCM* 

Ui ttfOWNWHHQ® 

1 1 1 1 1 1 1 1 1 1 

i^cmcococoWoWqio 
ooa>ooh-N>cococou> 
1 1 1 1 

pHCOpHI^CMCOfOoi^s! 

LO^^COCOCMCMpHpHpH 

t 1 1 1 1 1 1 1 1 1 

LO pH CO 
1 1 

LU 0)00)0)000000000000 

CO 0)0)0)0)000000 

^ oooooooooo 

CDCOOOCDCOOOOOOOCOOO 

oooooooooo 

00000)00000 

oooooossss 

0)0)00)0)0)®®®® 

OOOOOiOSSSS 

S) S) ® 
® ® ® 
SSG 

Q- sisisisi® S>® sisisi 

si si si si si sisisi®® 

SQSSSQhhhh 

pH pH pH 

LU CO <0 <0 -O' CM O) CO <0 O) U> 

IM» QOCDNOtWNSO 

W 

co ooh-h-r*-r^r»-h-r*-r-<o 

rHHrlHrlHHrlHH 

HSCOOCOfOHOCOCO 

cocouxocMpHQcor^co 

COCOtOtOtOCOCOlOlOlO 

HHHHHHHHHH 

COOpHCOCOQLOpHOOLO 
WM’t’CO WNpHpHQQ 

LOLOLOIOLOIOIOIOLOLO 

HHHHHHHHHH 

15.04 

15.03 

15.03 

Hf-lOI^OO®pHCOLOtOOO 
O HiHHHCMNNNCSIN 

SWtU)NO>®W*CU) 

cocococococoHT'M-HrHr 

COOOO)®pHCMCMCOCO<* 

*■<*'*10101010101010 

^ 

LO LO LO 

2 HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

H H H 

Locor-ooo^^-iocoo 
CO hwhcowwqw®® 
> N CO C- h- CM pH pH pH pH CO tO 
0 cy h-r^CO^Q^COCO^TQ 

IOCOpHCOCOpHIOOOCOCM 

r^Qt^coocotocoto-M- 

COQQCMNWQOhO 

tSNWHCOOOO© 

h.^<OCMt^.^.COCOCMh- 

LOLO’M-COOCOr^pHlOpH 

COCOOCMLOpHCOCOQCO 

COCOpH^LOCOLO-M-COS) 

.8408 

5923 

.6664 

ior^OTHco^u)cor-oo 

HHHWWWNWWN 

cocooocooor-coio-M-co 

CMCMCMCMCMCMCMCMCMCM 

CMQOMOCOHOSli) 
CM CM pH H pH rH pH 

CM® H 
i 

^htloidioiococococo 

O CO CO CO CO CO CO CO CO CO CO 

x ** ** ^ ^ ^ *■ 

cn qqqqqqqsqq 

COCOCOCOlOtOlOIOlO^ 

COCOCOCOCOCOCOCOCOCO 

ssssssssss 

tfOrtCMNHHQOO) 

COCOCOCOCOCOCOCOCMCM 

SSSGSSSSSS 

CD h- CD 
CM CM CM 
^ ^ ^ 
® ®® 

si si si S> si si si Q S> ® 

HHHHHHHHHH 

(^1 ^ 

HHHHHHHHHH 

ssssssssss 

HHHHHHHHHH 

® ® ® 
H pH H 

< ® * lO 0) pH CO 0> CO f CO 

\— Oh*H®LOCOLOHOO 

_l NCJOO^QN^NON 

Ui pH CM CM CO ** *♦ lO CO tO h* 

COOOOLO^pHOOCOOO® 

HrtCOOHNQMSH 

CO^-CMS)Oh-lOCMS)l^ 

COOQHHCMWMUIU) 

iooh-coco*M-cocoio*«r 

SONQCOQIOSHO) 

COO)IOpHLO®COCOO>® 

COCOh-OOOOOOOOQ 

.0209 

.0258 

.0243 

^ ********** 
00)0)0)0)0)0)0)0)0) 

OOSGSSQSSS 

HHHHHHHH 

SSSSSSSSSH 

HHHHHHHHHH 

11 

11 

11 

®CMCOO)^pHpH®COCO 

NOHNHM’OIONCO 

ocMCM^roiococMor- 

oo co r- 

COOOCOpH'M’pHCMOOOOCM 
O lOfHHTrHHTCM 1 Ht CO CO 

111 Iftllil lit 

HfOOXOlO^CMOCOfO 
CO CO CO ** lO 1 pH pH CM CM 

lilll lift! 

COCOO^OLOpHCOOCM 
pH 1 LO CM ^ 1 pH 1 ^ CM 

CO CO CM 

^ LO to 

uJ llllll 111 

O 0)QQHHNrtCO*CW 

rHCMCMCMCMCMCMCMCMCM 

119 11 119 1 

(OI^COOQCMCO*M-U>flO 
CMCMCMCMCOCOCOCOCOCO 

NOOCOOOSSSOO) 

cococococo^^Hrcoco 
1 1 1 1 1 1 1 1 1 1 

oo r- co 
CO co co 

1 1 1 1 1 1 1 1 t 1 

CMCMCMCMCMCMCMCMCMCM 
CM CM CM CM CM CM CM CM CM CM 
Z 1 1 1 1 1 1 1 1 1 1 

< 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CM CM CM 
CM CM CM 
1 1 t 

LU 

2 

CM CO CM LO ® CM *<r O CO CO 

COOOOOOCMCOCMSJLO 

M’HQCOOOHCOOM 

® LO CM 

0)HHO)NtHOO(OU) 
HHHHCO Ht CM CM CO 

^COCOCOCOCOpHOLDOO 
10 CM LO LO CM -M- CM 

Or^pHSJlO’M'CO'M-COLO 
LO lO pH CM ^ CO CO 

CO pH LO 
HT pH 

0£ h-COLO-M-COCOCMCMCMCM 

CMCO^-M-lOh-COOp-iCO 

^CCOOpHCOLOCOS)COLO 
LO LO LO pH pH pH 

00 ® co 

pH CM CM 

HHHHHHHHHH 

h* S N S h* I s * N h* N N 
HHHHHHHHHH 

(^t^t^OOOOOOCOQOOOQO 

HHHHHHHHHH 

00 00 00 
pH pH pH 

y-N 

♦ 

Q SMSQSSSlSSSS 
® LOLQLOLOLOLQLQLQLOIO 

® ® ® ® ® ® ® ® ® ® 
lOLOLOtOtOLOlOIOlOlO 

ssssssssss 

LOLOLOLOLOLOLOLOLOLO 

® ® ® 
to to to 

IS U) ® U) S> LO Q LO ® to <3 
m cossoocooionasH 
-M- CO CO CO CO CO CO co ^ 

CM NNNNNNNNNN 
w 

LOs!lO®lO®LO®lO® 

pHCMCMCOCOtT^LOWCO 

SSSSSNNNSS 

LO®lO®lD®tO®LO® 

®NM»COOO)QQH 

^r^’M-^^^^ioLoio 

NSNNNSh-NNN 

7515 

7520 

7525 

cocooococooococoooco 

ODOOOOOOOOOOOOOOOOOO 
00)000)000)0)0 
UJ HHHHHHHHHH 

OOCOOOCOOOOOOOOOOOOO 

COCOCOCOOOCOCOGOCOOO 

oooooooooo 

HHHHHHHHHH 

00000000000000000000 
00 00 00 00 00 00 00 00 00 00 
060)0)0)0)0)0)0)0)0) 
HHHHHHHHHH 

1988 

1988 

1988 

< JJOOOOCJOft.fi. 

O D3DDDDDDUJUJ 

-1 -)<<<<<< W <0 

£Lft.Q. CLhhhhh h 
UJUJUJ UJUUUUUU 
(OtnVHOOOOOOO 

!->>>>>> uuu 

UOOOOOOLUUJLiJ 

ozzzzzz ooo 

ooo 
ui uj uj 

OO O 

COOOCMh-CMr-CMh-rHCO 
CM CM rH pH CM CM 

pH CO pH CO pH CO *H CO pH CO 
pH pH CM CM pH pH CM CM 

HLOSlOSlftQLOSU) 
CO pH pH CM CM CO pH pH 

Q LO ® 
CM CM CO 


114 


30 DEC 1988 7626. B0 18 23 16 


GEOCENTRIC EPHEMERIS FOR SATURN 


OOOOOtr-t^fs.Mh-^'CM 

COiHCOCMh-CMCOCOOlD 

I^CMflDiHUJQ^OlCOOO 

rHrHCMCMCOOOCO^*^ 


WWU)QN( 0 SQ( 0 -t 
HN«Q«OCO QOOUJCO 

CONWNH©H|jOQIO 

U>U 5 <OCOr^NCOOOO) 0 ) 


U> O <0 to h- CM O IS CM r^. ^OOCOLOh-OOCOh-CD 

rH O) oo l>» CO CO CD CO CO CO I** CO O IS rH CM CM CO CM 

o> V o> u> ® u> o V o> 

QQ® HHCMCMWfO^ ^LOLOCOh-h-r'-h-CO 


® ® ® IS ® O O O OO 
® QQ®® 0 ) 0 ) 0 > 0 ) 0 ) 
6 H& IS S) S 0 ) O) O) O) O) 


cooooooooooooooooooo 

000000000)0 

0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 010 ) 0 ) 0 ) 


000000000000000 ) 0 ) 0 ) 

0 ) 0 ) 0 ) 0 ) 00 ) 0 ) 0 ) 0 ) 0 ) 

00000000)00 


HHHHHQQQQQ SGQQSHSISGSG <SQG<SQISQISIS<S 


o ® ® <s ® ® ® ® <s 

O) ® IS) IS) Q IS) ® IS IS) 

O ® IS) IS Q Q Q) S Q 


JOOWttrtQNWfO COCO’M'COOOSCOr^r-UO (J)cOf s -rH , M’h'-ISCMCOCO 

Q IS) Q rH CM CO CO ^ ID <0 h* 00 O) IS CM CO '"t CO h- COISrHCO^LOh-COOG) rH rH CM CO CO CO CO CO CO CO 

2 22 22 !£ 2 2 22 *Du>u>to«o<D<oco<DCD tor^h-r^r^h-h-h-h-co cococooooocococococo 

HrtHHHHHHHH HHHHHrtHHHH HHHHHHHHHH 2 2 2 2 2 2 2 2 2 2 

WHOICOIOM-NH 0 >NU)(ON® 0 )MDU> < tCOCMHrl®®HHH 

2222222 '**'* COCOCOCOCOCO CMCMCMCMCMCMrHrHrHrH 222^222222 


h»r-M^U>C 000 CM<O 00 00 
OOOOUOCOCOISOOIDCO 
CMKCOCMISCMLQOrHO 
OtHCOLOCOCOlOCOfHCO 

COCOOOCMWcOQOQfH 
I I I HrtHHHCMW 
I I I I I I I 


® J * U) rH <0 IS IS CO CO 

oisioiso^rtor^cMLo 

*h-^U)(OSCO^fOQ 

<H^coco^r«Hu>Qoo<x> 

co^u><oh-cococoooco 

CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


IOCOCOCMCMGXSQOOO 
^■^lO^COr-tCOOh-CO 
COCMOK^IHOOOIOCO 
^Oi-ICMiHOOCMlOKh. 
■ •■••••••• 

OOh^N^COlOCOCMOOOCO 
CMCMCMCMCMCMCMCMrHrH 
I I I I I I I I I I 


CO^OCOh-OIS^rrHCO 
COh-QCMCOCMOCOrHCO 
rHCOtOrHISLOCOCMCOf^ 
COCOOW® M-HNCMN 

^CMOI^IOCMQCMIOI^ 

HH | | | | 


CDlO^COWtHQOh-CO 

CMCMCMCMCMCMCMrHrHrH 

QQQQQQQQQQ 


UO -M- CM 1-1 IS OO r^lA* CM 
HHiHHHQQOQ® 

®®®® 5 >®IS®QQ 


iHOf>.tO^-CMISCO< 0 ^ 

ISOOOOOOOOCOOO 

^■COCOCOCOCOCOCOCOCO 

QQQQQQQQQQ 


CMQCOCD^CMQf^lOCO 

COCOf^l^h-h-h-COCOCO 

COCOCOCOCOCOCOCOCOCO 

®QQ®Q®®QQ® 


2222222222 22222222 ®® ® <s> ® <s> ® q ® <s> ® is 

HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH 


CMCO10CMCOUWOCOO 

(OHQfOOQlO^OCO 

*HQOOU)fHQOCOOOCMCO 

®®00)OOOCONNCO 


HCOO t WOQ HOCM 
M'lOCMSOCOS'tQN 
®COCOOOISCM^COCOO 
COlO^COCOCMtHISOOO 


**®COrHCOrHU)U)COOO 

^•COCOCOiHiH^-CMU)^* 

r-IC 0 U)N.ISr 0 C 0 ®'M“O 

COh-COLOLO'M’COCOCMrH 


® ®CO«U)NWIi)HO) 
OQh*CM^-COIS’**cO''r 
HfrHh-LOCOCMCMCMCOLO 
HHQQQQQQSQ 


2322222223 22222222 ®°* »<»<»<»<»<»<»«<»<» « * « « * « « » «* ® 


>COOOOCMCOG)CMOO ^TCMCMCMCOh-^tOOOO OhTCOCOISQISLOCOCM IOr-ICMr^'M-<Oh-COCMCO 


ISNQMOCOHU) 
I I CM CM CM CM CM rH 
I I I I I I I 

CMHOMOWHO 
ICOCOCMCMCMCMCMfH 
I I I I I I I I 

ICMCMCMCMCMCMCMCM 
ICMCMCMCMCMCMCMCM 
I I I I I I I I 


lOHO-M-COCOOOiH 
I I HHCOlflWHHCO 
I I I I I I I I 

•WCOHOS CO to M* CO 
•HHH I I | I I | 

I I I 

I CM CM CM CM CM CM CM CM CM 

I CM CM CM CM CM CM CM CM CM 

I I I I I I I I I 


OfOCMr-OO'M’LOOCOLD 
lO-M-^tlOCMiHr-lCMlOCO 
I I I I I I I I I 1 

CMCMCMCMCO'M-IOCOI^O 
I I I I I I I I I 1 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


IWOHW^M-HCO 
I CM fO ^ U> I rH CM CM 
III! Ill 

>ior^o*H<tooois 

IrHrHrHCMCMCMCMCO 
I I I I I I I I 

ICMCMCMCMCMCMCMCM 
ICMCMCMCMCMCMCMCM 
I I I I I I I I 


“J ^ *+ «“• ** “> <» CM CM CM ICONWtlDHHH® B)r'"»QOL 0 h*r s »Oh»COh» HO)H®HO®(OCM® 


CO®»HO^U)CMU)CMCO 
h* CM ID rH CM CO ^ 


IDCOQCOIDOOQCM^CO 

CMCMfOfOCOCO’*’*'*-* 


^■^^■flOOCOCOCOCOCM 
CO CM CO LO rH rH rH LA CO 


COISCMCO’M-COh-OOCOO 

'*U)U)U>U)U>lOU>IOU> 


l^®COCOOO®CMU)OU) 

LO rH rH ^CM^LOtOlO 


OQQQ 0009 MDU) 

U) LO LO LO LO LO LO 


HtLOCMCOCMh-CMh-COrH 
'M- CM CO CM LO rH Tj- rH 


^•COCMISOh-LOHfCMrH 

lOLOLOlO^’^^'^’^-Ht 


00 00 CO 00 00 00 00 00 00 00 00 00 00 00 00 OD 00 00 CO 00 00 0) 0) 0) 00 00 00 00 00 00 CO 00 00 00 CO CO CO 00 00 00 

HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH 


®®QQQQ®Q<SQ 

LOLOLOLOLOLOUOLOLOLO 


IS IS IS IS ® IS IS ® ® is 
LOLOLOLOLOLOLOLOLOLO 


IS IS K* Ki Ki Q 5 ) ® o IS) 
U3LOLOLOLOLDLOLOLOLO 


®®ISISISISISISQIS 

LOLOLOLOLOLQLOLOLOLO 


ISU)QU)ISU)QlOQU) 

COCO^-^tLOLOCOCOh-C*- 

LOLOLOLOLOLOLOLOLOLO 


®U)QU)®U)®U)QU) 

COOOOOISQrHrHCMCM 

LOLOLOLOCOCOQOCOtOCO 


ISLOISIOISLOISLOISU) 

COCO^^LOLOCOCOh-f^ 

COCOCOCOCOCOCOCOCOCO 

NSh»NNNNSNh* 


isiniSLoiaioiSLoiSLo 

OOOOOOQQHHCMCM 

oocococoh-Ki^r^i^i^ 


00 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 

00000000000000000000 

0 ) 00 ) 0 ) 0 ) 0 ) 0 ) 00 ) 0 ) 

HHHHHHHHHH 

ZZZZZZCDmCDCO 

<<<<<<UJUJUJUJ 

“)“)-)->“)->U.U_U.U. 

’M'O-M’O'M-OCOCOCOCO 
rH rH CM CM HH 


000000 ) 00 ) 0)0 

oocooooooooocococooo 

00000000)00 

HHHHHHHHHH 

comarorccoiartteea: 
LU UJ < < < < < < 0 . Q_ 
ILIL 222222 « 

C 000 U)ISU)ISU>IS'M'O 
CM CM rH rH CM CM CO 


oooooooooo 

COCOCOCOCOCOCOCOCOCO 

OOOOOOOOOO) 

HHHHHHHHHH 

oco:o£a:>->>->»>->- 

Q-Q-a.Q-<<<<<< 

<<<<222222 

^OtOM-OtOtO 
rH rH CM CM rH rH CM CM 


OOOOOOOOOO 

cococococooocococooo 

oooooooooo 


Z Z 2 Z Z Z -I _J _J _l 
DDDD3DDDDD 


COCOCOCOCOCOCOCOCOCO 
rH rH CM CM rH rH 


115 


►T’*9T- 000 



GEOCENTRIC EPHEMERIS FOR SATURN 


o 

z 

o 

co-m-ioo>lo-m-u)o>io<m- 

cjooof^r-r^h-r^ooo 

©HOQfOaMOMSM 1 

S>CMCOCOCO®COCO<SCO 

HO)0)H^COfOO)CO't 

C-IS'trOCOI^CMCOrHCO 

CO H H 
HCOH 

-J 

LU 

ocococooocooocoooco 

LOlO^-^COCOCMCMr-lrH 
HHHrlHHHHHH 
1 1 1 t 1 1 1 1 I I 

0>'M’0>'M-0>lOSJlOr-t<0 

QQO)0>cooooor-r^co 

r-t r-l | | | 1 1 1 1 1 

1 1 

fHf^CMf^COCO'M-OLOS) 
COIOLO^-'M-COCOCMCMCM 
1 1 I 1 I 1 1 1 1 1 

COHN 
H iH 1 

LU 

CO 

< 

OS0)0)0>O)00Q0C0Q) 
OQ0>0)0>0>0)0>0>0> 
S 5 O) OMD 0) Qi 0) O) 0) 

its m oft rn 00 00 00 

001000000)0)0) 
0>0>0>0>0>0>0>0>0>0> 

O 00 00 0) O) 0) O) OHS) s 
OOOOOOOOQS 
0)0)0)0)0)0)0)0)12 51 

5 Q5 
5)86) 

o. 

hhqqqqqqqq 

QS>SlStS>S)S>S}SS> 

SlQI&SlQQQSHH 

HH H 

SIZE 

(") 

lOCOr-tCMr-HSOXOCOQ 

CMr-trMSJO>CO<OLO^CO 

00000000^^^-^1^^! 

HHHHHHHHHH 

COCMCO-M-OflOCOOr^LO 

HQCON(OM(OCMSO) 

S MO (D O (0 <0 (0 (0 U) 
HHHHHHHHHH 

<coco^iot^®^o>u> 

OOh-<OlO^COCOCMrHrH 

LOLOIOLOLOIOIOIOLOIO 

HHHHHHHHHH 

15.11 

15.08 

15.06 

o 

CM<O^-U>«0r^O)®CMC0 

hhhhhhhwnn 

LOr^O>«HCM^COOOO>r-t 

CMCMCMCOCOCOCOCOCO-* 

CM'*LOh-COO>S>r-iCMCM 

CO CO CO 
LO LO LO 

2 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

H H H 

RV 

(K/S) 

COLOLOLOCO^SH^OCO 

^ro>«oo)ooh*.o>r^0)io 

QLOrMCO&r-tCOLOLOLO 

CMlOOOO)0>h*COOOr-tCM 

ONOQO>HNW«N 

cococoiocoisc-.h-toio 

’M-COCOV'M'COfHCMCOCM 

rMCOCOCOC^eOCOOOrMCO 

CDCOCMftOHh-CMOOh- 

C0O)NG0M005)QU)H 

oocoo>iai^cocoLOh- 

COHNCMNOHHH8 

9243 

7176 

4670 


OCM'M'COOOISCMCOIOCO 

r-trHr-tftfHCMCMCMCMCM 

h'-h-OOGDGOCOCOh-h-CO 

CMCMCMCMCMCMCMCMCMCM 

lO'M'CMr-tOf^CO'M-CMQ 

CMNNWHHHHHH 

1". 10 CO 

RHO 

QOOCOCOfHOOflOCOQCO 

COU)U)U)U>N”*'«-'**CO 

cocococococococococo 

S)S}S)S)S)S)S)S)S)S 

LOCMOCDCOr-iOOLQOMGO 
fOCOCMCMCMCMr-Irtr-HS 
COCOCOCOCOCOCOCOCOCO 
^ IQ ^ 

LOCMOCOCMOCOCMCDCO 

QS>o>o>o>cococor-i"- 

COCOCMCMCMCMCMCMCMCM 

ssssssssss 

CM CD LO 

r- <o co 

CM CM CM 
S> 5> Q 


QOSSSl&G Q Q Q 

HHHHHHHHHH 

6H& 5) S S Q Q Q Q Q 

HHHHHHHHHH 

S)S)S)S)S}S)OOS)S} 

HHHHHHHHHH 

8 5) 5) 

r-t r-t r-t 

< 

i- 

-j 

Lii 

OCO'M'CMSCOlOCOr-t-M' 
® W«0)HOOQh*©CM 
CO*HlOO)lOS>h-COS>00 
Qr-tr-tr-tCMCOCO^LOLO 

(OQWU)M(»)(OSHM- 

OOOWWCOQHHCD 

LOCOCMOCOCOLOCOr-tCD 

(ONCOO)0>QHCM«« 

Q'M-r-tr^Q'^h-lOUXO 

CO-M-CMlOLOOiCOCMQCM 

©WQCOCMNCMNHM' 

<*LOC0COh»l''-OOOOO>O> 

9686 

9883 

0016 

O 

0>0>0>0>0)0)0)0>0>0) 

0) o 0) 0) o is s o ts (Si 

HHHHH 

S) 5) 12 5) 5) 5) IS) 12 G) 5) 
HHHHHHHHHH 

88H 
H H H 


<OIOCMCOh*CON®COCO 

H0)0)M-S’t’t0)'Cia 

COCOCOOOCOh-COQLO'* 

’M* LO 


S>rH<OCOCO«OrHOOf-»00 
CM |H LO CO 1 CM CO 

r-tlOr-tO>h-COlOCOr-ICO 

CMLOCMCO'M'^COrM^LO 

CM-M-COOCMi-tCOOOLOO) 
1 LOCOLOr-lfHlOCM^^ 
1 1 1 1 1 1 1 1 1 

si 00 

-M* rH -M* 

o 

CM-M-lOI^OQfHCMCO'M- 

COCOCOCOCO'M-’M-Tf-M-Tr 

a 1 > i 1 ft I ft a I 

IQLOQOCOCOCOCOCOtO’M' 

IIIKIIIIII 

^CMr-tOCOCOCOr-ICOlO 

'M-’M-'M'COCOCOCOCOCMCM 

CM 6 to 

WHH 

/—v 

z 

< 

1 1 1 I 1 1 1 1 1 1 

OMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

IIII1VVIII 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CM CM CM 
CM CM CM 

LU 

2 

N— ✓ 

COLOQr-tCOOCOCMlOrH 

CMQ^COOOCOLOr-lQOO 

r-tlOCOi-tCOCM-M-COr-ICO 

CM CO 0> 


COSJCOCMOOCONr-t^CO 
^ CM LO'M'IO CO 

CMh-CMCO^ft’r-IOOlOr-ltO 
O- CM LO 10 <H CO 

0>s5o>lOh!lOCO<OCOCO 

LOCOCOCO^lOr-lCO 

tH rt CM 
CO CO 


0> 00 h- LO * CO CO CM CM rM 

cocococococococococo 

r-tr-tCMCMCOCO^LOh-CO 

COCOCOCOCOCOCOCOCOCO 

QH« WNO) HM CO 0) 

r-t CO 


COCOCDCDOOCOGOOOCOGO 

HHHHHHHHHH 

COOOOOOOQOOOOOOOOOOO 

HHHHHHHHHH 

00 00 00 00 00 00 00 00 00 00 
HHHHHHHHHH 

0)0)0) 

HHH 

/-N 

♦ 

Q 

5> 

SkS>S)S)S)S)S)Qt8S> 

LOLDLQIOIOIOLOLOLOIO 

S> S> S> S> S> ® S> S> S> S> 

LOlOLOlOLOlOLOLOtOLO 

QQS>QQQS>S>S>S> 

lOLOlOLOLOLOLOlOlOlO 

555 
LO LO tO 

O Q 
“) O 
* 

CM 

SU)SU)QU)OU)ISU) 

coco'M-'M'LOiococor^.r^ 

Si AQIOSlOQtOSlO 
C0CDO>O)ISQrHtHCMCM 

r^t^i^t^oooocooocooo 

SU)ISU)5U)5)U)5)U) 
COCO’M-'M-LOWCOCOh-l^ 
00 00 00 00 00 00 00 00 00 00 

8108 
00 00 0) 
00 00 CO 
h- h* h- 

UJ 

O>O>0)O>O>O10>O>O>O> 

oooooocooocococooooo 

O)O)0)O)O)O)O)O)O)O) 

HHHHHHHHHH 

0000)0)000)00 

cooooooooooocoooooco 

000)000)0000 

HHHHHHHHHH 

0)0>0>0>0>0)0>0>0>0> 
00 00 00 00 00 00 00 00 00 00 
0>0>0>0)0>0>0>0>0>0> 
HHHHHHHHHH 

<7> O) o> 
00 00 00 
0 ) os 0 > 

HHH 

h 

< 

Q 

JJOOOOOOdO. 

DDDDDDDDUJIU 

-)-)<<<<<<V)C0 

(LdUl-hhhhh 

LUUJlUliiUUUUUU 

<OV)WWOOOOOO 

!->>>> >><->OU 
UOOOOOOUJIillii 
OZZZZZZQOQ 

uuu 
UJ LU LU 
QOO 


COOOCMr^CMC-CMf^iHCO 
CM CM r-t r-l CM CM 

H(0H<0H©HC0H© 
r-l r-t CM CM r-l «H CM CM 

HlOSU)5)U)5)U)OlO 
CO rH r-l CM CM CO HH 

IS LO S) 
CM CM CO 


116 


30 DEC 1989 7891 


GEOCENTRIC EPHEMERIS FOR SATURN 


* 

I o 

fHCOCMCMCMCO’M'COOOrH 

WHMCtlCCDCOOOl 
LO rH CO CM CO ^ QNtQ 

S^-tHtH^or-oocois 

OOLOCOfHOKCOLOlOlO 

OCMCOCOCMfOLOh^iHLO 

M , U)U)COMX)OSCM(D 

-1 

! ui 

CMfH«0QU>O^00C0Q0 
1 tH rH rH CM CM CO CO 

CMh-rHCOIStOIS^O)^ 

<’M*tOLOCO(O^*r^N 00 

OOCOCOCOr^CMh-CMh-CM 

QOOOGHSHHCMCMCO 

HHHHHHH 

l''-CMKCMf'-CMh-<OCOCO 

CO'^^LOLOcOCOh-h-h- 

HHHHHHHHHH 

Ul 

(0 

< 

X 

ISSHSSSQSOOO 

ISISISISIS(SIS0)0)0) 

QQISISQISISOOO 

oooooocooooooooooo 

00000000 ) 0)0 

00000000 ) 0)0 

h-r-OOCOCOOOCOCOCOO 

00)00000000 

oooooooooo 

OOOOtSQQQQtS 
000)0!SISISISISIS 
OOOOQQ SQSS 

a. 

hhhhhhhqqq 

IS Q Q Q ® IS Q Q Q Q 

SQQOSQQSSIS 

QQSQHHHHHH 

LU 
M * 
M 

COLOCOCOrH^O’M'ISh- 
qisisqhhhcmcoco 
• ■•••••••• 

LOCOCOCOCOlOr^-OCMlO 

’M-LOCOKCOOISrHCO'M' 

OCOh-CMCOISCOh-ISCM 

WNCOQHCOM’WSflO 

CO’M’COrHO’M-OrHCOCO 

OQrHCMCMCOCO^'M-^ 

1 to 

1 

lOLDLOLOLOLOLOlOLOLO 

HHHHHHHHHH 

LOLOLOLOLOLOCOCOCOCO 

HHHHHHHHHH 

cococor-r^r^i^i^h-V! 

HHHHHHHHHH 

h*-COCOCOCOCOCOCOCOCO 

HHHHHHHHHH 

i 

o 

< 

COCOCOCOCOCMrHrHQO 

LOIOLOLOLOLOLOLOLO^ 

COh-tO^TCMr-lOh-CO'M' 

^^'M'^^'M-COCOCOCO 

CMISCOh^LOCOrMOCOh* 

COCOCMCMCMCMCMCMrHrH 

ICtCONHQQOOMJ) 

HHHHHHHQQQ 

2 

HHHHHHHHHH 

I 

I 

T 

T 

I 

I 

t 

I 

T 

I 

HHHHHHHHHH 

HHHHHHHHHH 


U>CMQQOO*«OCOCM 

ootHooioQ^oh-cor- 

ocoQ^rcotocoioo*- 

HQfOWSOHSlQOlCO 

HHfOWNawVlON 

I I I I I H r*l r* rM 

I I I I 


HOO^-QNPOO) W HN 
COLALOLO^TtCQCOCOCM 
WWNWNNNNNW 
QQQQQQISQaQ 


N06<ONHh«.U)HU)H 
»-»COiHr-«CM^O<0(DlO 
G( 0 M( 0 ( 0 HQ)HMU) 
(OMSQWfOWatN 
•••••• •••• 

0 »HN^W<OSN®(» 
rHCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 

MOHOHNWOtlSHO 
WHHHQQ O 0 ) 0 ) 09 
WCMNNNNhhhh 
Q Q Q SSSSSSIG 


CONOQQOUflCOS CO CM CM <0 CO O O CO H Q Q 

CO CO ^ CO 5 00 Q CM 00 <0 O CO 00 CO CO rH CO 

® CO CM CO ® rH 00 U> CO M-HM-M- HCOOiCOQOO 

0> 00 CO rH U) CO CO CO O) CO IOCOIOCOQLOQLO&LA 

00 00 00 00 h- CO IO ^ CM 1 H O h~ LO CO rH 00 00 CO rH rH 

CM CM CM CM CM CM CM CM CM CM HHHHH I I I I 

I I I I I I 1 I I I I I I I I 


rHf^cOCO^O^SMO® 

OOf-h-OOCOlOlOlO'*'* 


OQQQ®®QQO® ® SHS ® ® ® Q Q® Q QSQSQISQQQS n 

HHHHHHHHHH HHHHHHHHHH rlHHHHHHHHH rH 


COfHCOfHCOCMf^CMr^iH 

(0(0CMWHHQQ0)0) 

HrlHHrtHHHSia 

QQQQQQQGHSQ 


GSQSQQSQGS QOQOQQQQQQ 


COU)CM'*’CMCOOCMOOO 
COCOCMOQ«*CMU>rHCM 
qsqoosmhnwoo 
OQS 0 > 0 ) 0 ) 0)00 00 N 


OOCOCOf^lOQCOGCOQ 
COOCOCONCOIOCO'M'CM 
NC0Q(O(0(»HrtU>N 
h- CO CO LO 'M’COCOCMrHQ 


KCMCMrH|^^>Or'*COCO 

OOU)CMQO)HU)COU)H 

OOQCM^IOOOQCOCOQ 

OOCO^-COLOIO'M'CQCO 


COCOCOOh-’M'rHCMCO'M- 

cmoosoocoiott^co^ 

MCOMO>CO(OHQO>0) 

(MrlHQSQSQOO) 


^ 1^^5555555 ® ® <S IS IS 5 ) S> S S S) 00 ) 00 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) OOOOOOOOCOOO 

nnHnpinrHHHH HHHHHHHHHH 


COtHQQOQIOCOCOr^f-* 0*CMCM®COO)CMCO® rHCMlO<OCOCMU>'*U»S> H H ^ M- H H S O) P) lO 
W^lOQOOOOOOr^O) ^-^OCOCOrHlOCOCMCO COO>SNNSP)rOU>^ 


O>M-QNO)U) 00 ia( 

10 I CO CM I COfH' 

I III II 

iHODCOOlOvHCOCMf 
H I I ID to IO 'M' -M* ( 
I I I I I I 

CMCMCMHrtHHiHi 
CMCMCMCMCMCMCMCMI 
I I I I I I I I 


(IO IS CO 5) O CO h. O 
■CO'M-UJCOiHCMlO’M- 
I I I I I I I I 

■ ® CO CM O CO CO S 00 

I CM rH rH III U> 

III I 

I CM CM CM CM CM CM CM CM 

I I I I I I I I 


■ LO CM CM LO ^ | U) | CO CM *0* I ’M’ CO CO CO CO CO 
I I I I I I III I I I I I I 

CO CO O) CO <0 Q 00 CM CO 
10 10 10 IO 10 10 10 I I I I rH r-t CM CM CM CO CO 

I I I I I I I I I I I 1 I I 

CXSQQSlOQrH HHHHHHHHHH 
CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM 
I I I I I I I I I I I I I I I I t | 


^ ® ^ IO rH U) 0> O) CO rH CO h* h- 0> CO ® 0> CM ^ rH CM U> CO CO CO 00 00 I". CO L0 CO 00 h* ^ 00 00 00 rH I*. 1^ 

QtHCO'M-lOOXOOr^lO COrHOih-^rHCOlOCMIS o>o>CMcooocoWcoo>io 
tOrt^r^CO CM ^ 10 lO < M'CMlOCMM >< M* < M' CO rH CO IO CM LO rH HHHIOCOHM'HCO 


O)HMC0O)HM‘CDC0® 

rHrHrHrHCMCMCMCMCO 


0 )O)O>O)O)O)O>O)O) 0 > 


COLOCOOOQrHCOM-tOCO 
CO CO CO CO * ''T < * 


0 ) 0 ) 0 ) 0)0 0 ) 0 ) 0 ) 0 ) 0 ) 

HHHHHHHHHH 


CO rH 0> r^- rH CO U5 CM Q O) O) CM CO 00 CO CO O) L0 

CO fH CO LO ’M' CM LO rH HHHIOCOH^HCO 

h-OOOOCOOOlOOOOh-r* COLQ‘M‘CMrHIS}OOh«.l 0 Tj- 
** ^ ^ -M- -M* ^ HT ’M* ^ * 'M' Hf CO CO CO CO 

0 ) 0 ) 0 ) 0)0 0 ) 0 ) 0 ) 0 ) 0 ) 00000000)00 


QQISSISMSHSIS)QQ) 

LOLOIOIOLOIOLOLOLOLO 


Si IS IS* 5 ) Hsj Ki Q) 51 IS 

lOlOlOlOLOLOLOLOLOLO 


LOLOIOIOLOIOLOLOLOLO 


QBISISISIStSISQQ 

LOLOIOIOLOIOLOLOLOLO 


L0(SL0(SL0ISL0QL05} 
OQQHHWCMCOCOt 
000 ) 010 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 
N N N N I s * N S N N 


lOQLOtS!OS)LOQLO& 
^LOLOCOCOI^KOOOOO) 
0 ) 0 ) 0 ) 0 ) 0 ) 00 ) 0 ) 0 ) 0 ) 
I*"" N I s * N N N f s * N S N 


LCQIOSIOQIOQIOS 
OQQHHN CJCOCOM 
O) S 5) IS IS* IS IS iti 5) IS 
I^COCOCOOOCOCOCOCOCO 


LOOLOISIOQIOISLOIS 

^LOLOCOCOr^f^COOOO 

isisisisisisisis&is 

cooooococooococococo 


355®5®sqqq 

0000000)000 

oooooooooo 


IO IS IS Q IS IS 5QQ IS 
00 ) 000 ) 00 ) 0 ) 0)0 
00 ) 000 ) 00 ) 0)00 


IStSISOISISQQISQ 

0000)000000 

00000000)00 


6>QS)ISISISISISISQ 

oooooooooo 

oooooooooo 


zzzzzzcdcocooo 

<<<<<<UJUJUJUJ 
-) -) T> “) -) U. VL U. U. 

HrO'M’O^OCOCOCOQO 

rH rH CM CM rH rH 


moQacfettttteKQca: 
LULU< << <<<0.0- 
IU 222222 « 

CO CO LO S> 10 IS u> Q -M- O 
CM CM rH rH CM CM CO 


0 £ 0 £ 0 C 0 £>->->->->->- 
o_ CL a. a. < < < < < < 
<< <<222222 

^■o^o^-o^o^o 

rH rH CM CM rH rH CM CM 


ZZZZZZ-J-I-J-I 

DDDDDDDDDD 

->")“)“)-)-)-)->-)-) 

cocorococooococofoco 

rH rH CM CM rH rH 


117 


176.65 


GEOCENTRIC EPHEMERIS FOR SATURN 


o 

Z 

Q 

fHf>*.'*C0CM*C0CM0>0) 

U>CQCMfHSO»OOOOh-K 

CMf^U5COO)COU5h»*Hh- 

OOOOOQHCOIONQCM 

COh»fH(D(*>fHCM*h»CM 

LOOOCMLOO>COh*fHlOS 

b- * CM 

* 0) * 

_l 

UJ 

H(OH(DHU)QU)QU) 

h-COCOLOLO**COCOCM 

HHHHHHHHHH 

1 1 1 1 1 1 1 1 I 1 

QU)Q«H«HONS 
CMHhQQO)O)C0 00N 
HHHHH 1 | | | 1 

1 t 1 1 1 

CMh-COCOCOO>*SLOfH 

KC0C016U>*-**C0CQ 

llllllllll 

© HN 
CM CM fH 
1 1 1 

LU 

CO 

< 

9OQIS0)Q0)0)0)C0 
S S 5M9 0) 0) 0) 0> 0) 

5) Q Q S 0) 0) 0> 0) 0) 0) 

oooooooooooooooooooo 
00)0)0)0)0)0)0)0)0) 
0)0)0 0)0)0)0)0)0)0) 

ooooooooooo>o>o>o>o> 

oooooooooo 

000000000)0 

S S S 
® S 
S S S 

Qu 

HHHHQSSM&QS 

SSSSSSSSSS 

SSSSSSSSSS 

fH fH fH 

SIZE 

(") 

HCOfOSQHHHON 

*C0COCMCMfHQO)|^<O 

OOCOCOODCOCOCOf^h-l^ 

HHHHHHHHHH 

*Sr"-CMCO*S(OCOS 

LO*CMtHO>GOh-LO*CO 

KKf^t^COCOCCXOCOQO 

HHHHHHHHHH 

h-LOCOCMCMCMCOLDOOfH 

HQO)COMOU>*«CO 

COCOLOLOIOLDLOLOLOLO 

HHHHHHHHHH 

15.26 

15.21 

15.17 

O 

OQSHMWtWNCO 

Qhhhhhhhhh 

® H WWNOQCM*© 
CMCMCMCMCMCMCOCOCOCO 

h-0>iHCMC0IOCDh-C00> 

coco****-**** 

LO LO LO 

3 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

H H H 

RV 

(K/S) 

(DU)NO)lO«)N(OOU) 

<OCOCOCM**COSCMO) 

(DSN«DU)^QOM(0 

HNrIWOOSHQSW 

IOO>U>CO*CMO>0*CO 

LOSCMh-fHOXOLOCMCO 

**COIS>^COf-iO><OCM 

COCOCOCOfHlOI^CO*S 

fHl£f0CMC0fH0>0>U>S 

h-COLOLOLOCMfHrHO)* 

O)S>*fHiHCOC0O>C0h- 

COCOCOlDCMh-tH*QOh- 

7690 

6682 

5289 


*COO)rHCOCOOOSfHCO 
H H H H CM N W 

*LOCOh-COCOOOOOCOOO 

CMCMCMCMCMCMCMCMCMCM 

h*COlD*COfHQOOCD* 

CMCMCMCMCMCMCMfHfHfH 

CM S CO 
rH fH 

RHO 

(OHCOHCDSllOSl^O) 

coooh*r-cocotoio*co 

ssssssssss 

O Q IS) S S 6) IS Q Q 

COCOCMKiHLOS*OOCO 
COCMCMHHQaO)00 00 
QQI&I&QSQOOO 
QGQ(SQQQ0)O)O) 

h.fHlOO>COf^fHU)OJCO 

r^l^COU>tD**fQCMCM 

oooooooooo 

0)0)0)0>0>0>0>0>0>0k 

.9916 

9910 

.9904 


OGQQSSSQQSI 

HHHHHHHHHH 

SSHSSQISGO0)O 

fH fH tH fH fH fH fH 

0 0)0)0)0)0)0)0)0)0) 

0)0)0) 

>ELTA 

h-*'**,He0«0h-SS 

CMOOfHfHCOfH£)LO<OfH 

SrH*f^QlOSLOrHCO 

SQQShhcmcmcoco 

CMfHCOC7>lO*fHfH|s.CO 
QrtOSCOSWCOOOQ 
LO CM O K LO * CM S 00 h- 
*U5LOCOr s -COO)QQH 

COCOOOCOCMCMCOI"*LOS 

scococoiosscor'-co 

LOCvMSI^*THr^CMI^CM 

CMCO**U)COCOr^h-QO 

8627 

8966 

9243 

u 

0)0>0>0)0>0>0)0>0>0) 

0>0>0>0>0»0>0>SSS 

H H H 

Q ^ ^ ^ IS ^ 

HHHHHHHHHH 

SOS 

H H H 


HtOQO)COtU)OOS 

HCMN®WO)OfOQU) 

SCMI^LO*CO*fHLOLO 

* * s 

DEC 

O>«DC0O>Sf^h*O>CM!^ 
CM fH U> fH CO CM 1 CM CO fH 

llllftl III 

HlflfflHWNCMQNW 

**CMU5LOCOLOLOCM* 

N®CM*lO<OSOCMN 

COfHCMfH*lO*tHCOCM 

llllllllll 

U> * 
1 CM CO 

1 9 1 1 1 1 III 

Q*|^,H*h.SCM*C0 
’*'*’*10 10 10 1 1 1 

llllllllll 

K000>0>0)0>00h.«0* 

llllllllll 

CMSl***S«OCMCOCOCO 
1 LOLOLO**COCOCM 

i i i i i i i i 

CO h- fH 
CM fH fH 

(MEAN) 

hhhhhhcmcmcmcm 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

cmcmhhhhhhhh 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

fH fH fH 
CM CM CM 
1 1 1 

*0>LOCOCOLOh-0)000> 

r-»coooco»HiHr—LOLoco 

LOh-LOCMh-CMrHCOCOLO 

CO CO CO 


CMSCMOOOCOSCMCOCO 
CO CO * CO CO CO * 

COCOCO*COOOSCOCOO> 
CO fH HCOHU)** 

HCMCMQWCONHHCO 
CM LO CO fH fH CM CO 

LO h* CM 
LO rH * 

oa 

CMiHO>OO<0lO*COCMCM 

COCOCMCMCMCMCMCMCMCM 

HHHHHHCMCMfO* 

CMCMCMCMCMCMCMCMCMCM 

CONCOQCM*(DOOQM 

CMCMCMCOCOCOCOCO** 

* 1^ O) 

* * * 


0)0)00)0)0)0)0)0)0) 

HHHHHHHHHH 

0)0)0)00)00)0)0)0) 

HHHHHHHHHH 

0>0>0>0>0>0>0><B0>0> 

HHHHHHHHHH 

0) 0) O) 

fH fH fH 

♦ 

S 

S 

SQSMSSISQQSS 

tOLOLOLOLOIOlOLOIOLO 

QSMSSQISMSSQQ 

LOLDLOLOLOLOLOLOLOLO 

SSISSSHSG6HSQ 

LOLOLOLOLOLOLOLOLOLO 

s s s 

LO LO LO 

O S 
-) S 
* 
* 
CM 
w 

LOSIDSLOSLOSIDS 

OSSfHtHCMCMCOCO* 

QHHHHHHHHH 

000000000000000000(0 

U)QU)QU)QU)SU)Q 

*10U)(0(0NN00a)O 

HHHHHHHHHH 

OOOOOOOOOOOOOOOOOOOO 

U)QU)QU)QU)QU)S 

OOQHHCMCMCOW* 

fHCMCMCMCMCMCMCMCMCM 

OOOOOOOOOOOOOOOOOOOO 

LO S U> 
* LO LO 
CM CM CM 
00 00 00 

LU 

SSSSSSSSSS 
0>0>0>0>0>0)0>0>0>0> 
O) 0) O) 0) 0) 0) 0) 0) 0) 0) 
HHHHHHHHHH 

SSSSSSSSSS 
0)0)0)0)0)0 0)0)0)0) 
0)0 0)0 0000)00 
HHHHHHHHHH 

SSSSSSSSSS 

0 0)(J)0)0)0)0)(J)0)0) 
0)0)0)0)0)0)0>0)0)0) 
HHHHHHHHHH 

1990 

1990 

1990 

►— 

< 

O 

JJOOOOOC5Q.Q. 

DDDDDDDDliillJ 

“)-)<<<<<<WW 

O.OLO.(U-Khhhh 

liiUJliJlUUUUUUU 

(/)(/)(/)(/)000000 

H->>>>>>000 

OOOOOOOUJUJLU 

OZZZZZZOOQ 

uuu 
LU LU LU 

a a a 


COOOCMf’**CMh-CMf--fHCO 
CM CM tH rH CM CM 

H CD H <0 H <0 H © H CO 
fH rH CM CM fH fH CM CM 

HU)QU)GU)SU)SU> 
CO fH fH CM CM CO fH rH 

S LO s 
CM CM CO 


118 


30 DEC 1990 825 


GEOCENTRIC EPHEMERIS FOR SATURN 


HQgWQOMDSCIO LOLOflOCOiHLOtHf-COCO 
O) ^ 0> CO rH LA Q ID & 10 QlOOlOH® WNCOO) 

MOO(OQU)<A tooros NOHIOQ^OXOCOM 
*H * I rH rH CM CM CQ CO ^ Hf LA LA LA CO <0 h» 


CDM-CSIr-f^OOOQ^CSI 

LACMO>COCOSkOOh»LA^ 



h»CMQOrH«OtHLASklASk 

NOOOOO>OHSSIHHC4 


CMcorococoiHcor^o 

COCMCMCMCMCOCO'M'LO 

•■*•••••• 

U9 S) ID Q IA S) U) Q u) 
CMCOCO^'M’LOLDCOCO 


5 5 £ 5 £ 5 ® ® ® okokokokokoocooooooo 
o> o> O) o> o> 0 ) o> o> ok o> 

5QSGSGOOGO) Ok Ok 0) Ok Ok Ok Ok Ok 01 0) 


QOCDh-l^r^OOOOOOOOCO 
O) 0M7) 0) 0) O) O) O) 0) O) 
OkOkOkOkOkOkOkOkOkOk 


a>a>OkOkOkOk<skiskSkSk 
O) 0) O) 0) O) 0) O <9 ^ IS> 
0)0)010)0)0)QG1QIS 


Q_ HHHHHHHHH® GQQOS 5 GQQQ 5 QISQSQSQSO SQQQQQhhhh 

CM rH «H »H CO LA CO CM 00 COQO}(OU)U>(0SO)H t SHIOOWOQOCMOQ cOLOh^OOOOh*LOiHh-Ki 

^ r HrHfHr^fHfH r H , HCMCM (0 t M U) (0 MX) 0) O M CO ^ ID h» CO Sk rH CO Hf CO NCOOOHNfOM'M’U) 

CO lAIAlAlAlOlOlOtOlOlO LA LA LA LA LA* LA* LA LA* © CD COCOCOCo'coVkk^K C^hlcoCDCOCOCOCOCO 

HHHHHHHHHH rH rH rH rH rH rH rH .M rH rM HHHHHHHHHH HHHHHHHHHH 

OkCOCOLA^OOrHQflOcO lACOrHOkh-LA^CMSkOO MO M* M H Q O) GO CO S 
O LALALALAlAlAlALALAHr nr*'**COCO COCOCOCMCMCMNCMNrH SSSSSSSlSkiskCk 


snnnnhohnq 

0©N«0>0®NOMO 

LACMCOISCOOOkCOCO’* 

COrHOD'M'COOkSkCMCO'* 

CO'M'rHkSlCM’M'r'-OkrHfO 

I I I I I rH rH 

I I 


^CM'*'M''M-LArH®KrH 

CMOkOkOkOkCOlACOCM® 

qichnhhwwmc 

^CMSkCOCMQOCOOkCOCO 

LAh-OkSkCMCO"M-LO<Oh- 
*H «-( rH CM CM CM CM CM CM CM 
I I I I I I I I I I 


LA^CMCOLAQCMLASkCM 

OfOSHCMWWHNH 

^LOCOOOCMh^fH^h-CM 

CMCOCOOOKCOOOQQO» 

OOCOCOCOOOOOr^l^COM* 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


CMIACOO'M-COCOCOCM’M* 

cohonoo>cmwcmco 

OCOCOISO-M-OCMLOr-* 

LASkcoiA*-coSkr*.CMi^ 

COCMOCOCoWcMOkf^V 

WWWHHHH I I I 
I I I I I I I 


OOtHlOOOCMCOOCMCOO 

OOiOOr^fN.COlAUO'M'CO 

COOOOOOOCOOOCOOOCOOO 

0)0>00)0)0)00>0)0 


COCOOkCMCOOkCMLAOOrH 
«CMHHQO)O)C0NN 
OOOOOOCOOO^KKSls. 
0)0X^0 0)0 0)0)0)0 


’M-f^OCOCOOrH'M'f^O 
COLOLO^rOCMCMfHQtS} 
NNNSNh'SNS N 
0 ) 0 ) 010 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 


CMLOh-CkCMLDh-SkCM'M’ 

ocor^r^coiA’M-^cocM 

C0C0C0<0C0C0C0C0<0<0 

0 ) 0 ) 0 ) 0 ) 010 ) 0 ) 0 ) 0 ) 0 ) 


OOOOOOOOOO 0)0)0)0)0)0)0)0)010) OkOkOkOkOkOkOkOkOkOk 0)0)0)0)0)0)0)0 0)0) 


COOCOh-COCOSkOOlACO 

UX90)HN()00)U)U)0) 

^cocor^coiocoiHoo^ 

0)0)0)0X^00X7)0000 


ISCOM-SHSCOCO < M‘rHM' 

OOSCOiHOJCMCMOiCO-M* 

ISCOQlAOOCMLAr^l&CM 

OOr*»h»COLALA'*COCOCM 


«OMCOO)SN5)CDQM CO CO Ok h» CM <0 Ok rH 

CO rH CO -M* rH Ok CO 00 CM 00 CO CM Q M- ’M- 0> fH Ok to 00 

M-CO^-OkrHCMM-COOkfH CO CM <0 rH CO CO Ok LA 

*H Q Ok 00 00 CO 10 * CO CM CM rH rH SJ IS Ok Ok Ok 


5353355555 ® ®sk® ®sks>s>s>is ® isokokokokokokokok okokokokokokokaooooo 

HHHHHHHHHH HHHHHHHHHH HH 


CM Ok CO h- LA CO to to CM rH COOOCOOrHrHh-UkCMM' COCOLAOkOkOOOk^LALA 00 H <S (0 M - 1 


r^h.h»r^<S)f^«HcococM 
CM I COLArHrHCMCMCMCO 
I I I I I I I I I 

lAOkCMlAOkCMlACOrH* 
I LOLA’M’COfOCMrHrH | 

I I I I I I I I 

CMCMCMCMCMCMCMCMCMCM 
I I I I 1 I I I I I 


ICMLACOOklAlAQCM 
CO rH rH CM I I CO CM 
till II 

1^ CO CM CO rH CO rH 
I'M* COCOCMCMrHrt | 

I I I I I I I 

) Ok Ok Ok Ok Ok Ok Ok Ok 

I I I I I I I I 


’ 10 CM CO h* CO CM rH CO CO CO r 

II I ^ LA Hf rH CM I CM rH CO CM ' 
I I I I I I I I I 

I CO CO -M- CO CO -M- U> K Ok CM LO Ok < 
LALALALALAIAIALA LA I I I i 
I I I I I I I I I 

k CO 00 CO CO CO CO CO CO CO Ok Ok Ok < 

I I I I I I I I I I I I 1 


V-/ 


CO 

LA 

CM 

-«■ 

rH 

5 

CO 

<o 

CO 

r- 

CO 

LA 

r-. 

<0 

LA 

Sk 

LA 

«0 

Ok 

Sk 


Ok 

*H 


CO 

h- 

h* 

CO 

LA 


CM 


h* 

LA 

CO 

CD 


h* 

h- 

CO 



Ok 

CO 

00 

00 

00 

f- 

"T 

Ok 

CM 

rH 


00 

'M- 

LA 

si 

Ok 

Sk 


si 

Ok 

CO 

CO 

S) 

rH 

CO 

LA 

h- 

Ok 

rH 

CO 

CO 

Ok 

CO 

oi 

1^ 

CO 

CO 

CM 

h- 

Ok 

< 



CO 


CO 


CO 


CM 

LA 

rH 

CM 

CO 

* 


'M* 

CM 

rH 

* 

rH 

CM 

CO 

CO 

CO 

rH 



rH 

rH 

rH 

LA 

CM 




LA 


CM 

LO 

CM 

on 


CM 



Ok 

CM 


h* 

Ok 

rH 


CD 

00 

Q 

CM 

** 

CO 

CO 

Ok 

rH 

CM 

CO 

M* 

LA 

<0 

CO 

N 


1^ 

h» 

CO 

CO 

LA 

LA 


CO 

rH 

Sk 

Ok 

h- 

CO 



LA 

LA 

LA 

LA 





rH 

rH 

rH 

rH 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CM 

CM 

CM 



Ok 

Ok 

Ok 

Ok 

Sk 

s> 

Sk 

Sk 

Sk 

Sk 

Q 

Q 

Q 

Sk 

Sk 

Sk 

Sk 

Sk 

Sk 

Sk 

Sk 

Sk 

Sk 

Sk 

Q 

Sk 

Sk 

Q 

& 


Sk 

Sk 

Sk 

IS 

Sk 

Sk 

Sk 

Sk 

Sk 

Sk 



rH 

rH 

rH 

rH 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 


+ 

o 

IS 

S> 

S> 

s> 

S> 

s> 

Sk 

Sk 

Sk 

IS 

Sk 

IS 

Sk 

Sk 

Sk 

Sk 

Sk 

Sk 

Sk 

Sk 

IS 

Sk 

Sk 

Q 

Sk 

Sk 

Sk 

Sk 

Sk 

Sk 

Sk 

Q 

Sk 

Sk 

Sk 

Sk 

Sk 

Sk 

Sk 

Sk 

Q 

s» 

Q 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LO 

LA 

LA 

LA 

IA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LA 

LO 

~k 

Q 

si 

LA 

si 

U) 

IS 

LA 

si 

LA 

si 

LA 

si 

LA 

Q 

LA 

si 

LA 

si 

(A 

si 

LA 

si 

LA 

si 

LA 

si 

LA 

si 

LA 

si 

LA 

si 

LA 

Sk 

LA 

Sk 

LA 

Sk 

LA 

Sk 

LA 


'* 

(0 

(0 


h- 

00 

00 

Ok 

Ok 

IS 

Sk 

rH 

rH 

CM 

CM 

CO 

CO 

■M* 

+ 

LA 

LA 

CO 

CO 


h- 

CO 

CO 

Ok 

Ok 

Sk 

Sk 

rH 

rH 

CM 

CM 

CO 

CO 

HT 

M 

LA 

LA 


■M- 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

co 

CO 

CO 

CO 

CO 

** 

'* 

-M- 



■M* 

** 

HT 

hT 



•M* 


CM 

v-/ 

CO 

CO 

CO 

00 

00 

00 

00 

00 

00 

00 

CO 

00 

CO 

00 

00 

CO 

CO 

CO 

CO 

00 

CO 

00 

00 

CO 

CO 

00 

CO 

00 

CO 

CO 

00 

CO 

00 

CO 

CO 

00 

CO 

co 

CO 

00 


OkOkOkOkOkOkOkOkOkOk 

OkOkOkOkOkOkOkOkOkOk 


OkOkOkOkOkOkOkOkOkOk 

OkOkOkOkOkOkOkOkOkOk 


OkOkOkOkOkOkOkOkOkOk OkOkOkOkOkOkOkOkOkOk 
OkOkOkOkOkOkOkOkOkOk OkOkOkOkOkOkOkOkOkOk 


ZZZZZZOOtDCQOQ 
<<< <<<UJLUUJUJ 
“I “>“>“>—> ILL IL U. U. 

'M'Ok'M’Ok^OkCOCOCOOO 
rH 1HCMCM rH rH 


03 CO (£ On OC On On On On OO 
UJUJ<<<< <<(LQ- 
U_U L222222« 

COCOLASMASUAISM-Ok 
CM CM rH rH CM CM CO 


0£0£0£0£>->->->->->- ZZZZZZ-J-J-J-J 
Q.Q.Q. £!.<<<<< < DDD33DD3DD 

<<<<222222 nnnnn-inn-i-i 

'M* Ok Ok Ok Ok -M* Ok CO CO CO CO CO CO CO 00 CO CO 
rH rH CM CM rH rH CM CM rH rH CM CM HH 


119 


170.71 



GEOCENTRIC EPHEMERIS FOR SATURN 


o 

z 

o 

’M'OOCMODfOOCO'M'^CO 

OOODOOCOUOCOCMrHQO) 

OlO^UOOlO^COrHO) 

OOOOOOOOOOOQrHCO'* 

OCMi^ioiOh-CMOoeoeo 

CO)HM , h8tNHU) 

00 CM S 

o a> 

-J 

UJ 

LOOOCOCOCOCOCOOOCOh* 

r^h-r^cocoiOLO^-’M-co 

HHHHHHHHHH 

1 1 1 I 1 1 1 1 1 

CMh-CMr^CMf^fOOOCOOO 
«)CMCMHH880)0)00 
HHHHHHH 1 I I 
1 1 1 1 1 1 1 

COQO^O^OlOOCOrH 

oor*-r^<ococoLOLO < M > ’M“ 

llllllllll 

co CM K 

CO CO CM 
1 1 1 

UJ 

c/> 

< 

Q S 8 5MS QOJ O) O) O) 
8808880)0)0)0) 
8888880)0)0)0) 

0)000000000000000000 

0)0)0>0)0)0)0)0)0>0) 

0)0)0)0)0)00)0)0)0) 

ooooooooooooooooo 

oooooooooo 

000)0)0)000)00 

o o o 
o o o 
o o o 

0. 

HHHHHH8888 

8888888888 

8888888888 

888 

SIZE 

(") 

CMCOCMOlOQCO^lOLO 

10U)U)'*'*'M'COCMrHQ 

00 00 00 00 00 00 00 00 00 00 
HHHHHHHHHH 

COrHOOLOrHf^COOO^’5) 
0) 00 <0 u> CM rH 0) 00 K 

SSSSfsSSCOCO® 

HHHHHHHHHH 

C0C0aKL0'*C0C0'*C0 
W t C0H8O00NC0 10 

COQOCOOOCOLOLOLOLOIO 

HHHHHHHHHH 

15.48 

15.41 

15.35 

o 

NNNNOOOOOQHW 

8888888HHH 

-M-uoh*.o>iacM’M-cor-0) 

rHrHrHrHCMCMCMCMCMCM 

rHCO^CDOOOfHCMCO^- 

COCOCOCOCOCO’*'^’*'* 

LO CO h* 

2 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

H H H 

RV 

(K/S) 

©CDM*M-HC4O)®0OCM 

LOOOCOOOLOCMLOOOCMh 1 * 

IOHOU)OOnN8CM8 

rH^G)lO5)LQ00rHCMCM 

^COh-LOCMLOCMrHCMO) 

rHOO^LOCMCMCOOOiHQ 

COtOrHh-LOCOOCOI^rH 

5><OrMCO<*COO)'fC0r<* 

OO'M'LOr^COCMOtOlDCM 

Oh-OO^OOOOCM’M'U)CO 

U)8M-0)8G0U)U)8M 

LOCMCOCOC&OOCOCMh-Q 

00 H 8 
CM 00 C- 
t<O0) 
CM CO CO 


CMtSCML0005)CMlOh-0) 

1 rH rH tH fH »H 

rHCM-M-lOCOh-h-OOOOOO 

CMCMCMCMCMCMCMCMCMCM 

OOCOKCOIO’^COCMQO 

CMCMCMCMCMCMCMCMCMrH 

I s - LO CO 
H H H 

RH0 

r^OrH-M'COOOCSCM'M-CO 

HQ8O)fl0NSC0U)t 

COCOCOtOlOlOLOlOIOLO 

0)0)0)0)0)0)0)00)0) 

OOQCM<*COOOO)rHCOU> 

CO(OCMrHQO)OOOOf"-CO 

tOLOlOlOLO'*'*’'*'*'* 

0)0)0)0)00)0)0)0)0) 

COOOOrHCM^lOI^OOO 
lO'*COC0CMrHQ0> 00 00 
^^■■M-'M-^-M-’^-COCOCO 
OOOOOOOOOO 

rH CM 
h- CO U) 
CO CO CO 

o o o 


0)OE>0)0)0)0)0>0)0)0) 

oooooooooo 

oooooooooo 

o o o 

)ELTA 

rHCOCOOCOUO’M-OOinrH 
00 LO ® CM CM 0) CO 00 5) CO 
'♦’M-UXOOOQ'M-OOCOOO 
0)0)0)0)0)888HH 

CO^QUO^rH®COfH® 

rH^CMCOOOflOCOh-®CO 

M'SNtHOMOM-N 

CMCOCO^tU)LOCOr**-COO> 

NNM-CMOHCMW88 
loi^oor-cor-r^coioco 
8®OM-CMO8(0 0)U) 
8 8HMCO(OM > U)U>8 

^ u> 5) 
LO CM ^ 
5)10 O 
h- r-- h- 


00000000000)0)00)0) 

oooooooooo 

8888888888 

HHHHHHHHHH 

888 
rH rH rH 


LO^LOLOCOCOLOCOCMCO 

^CM^OCMCMrHSIOCO 

^■OQOOrHUObOCMrMOO 

rH 5) 00 

DEC 

COCMCOrH^QI'-CMCOt'- 
COrH-OTHCMCMLOrH I CM 

(00)M , 000)CO^NSU) 
CM’M-’M- 1 U) rH | rH LO 1 

HU)OHU)0)888O 

^•^rMCMLOlOCO^CO^ 

llllllllll 

CO rH l£> 

^ CM CO 

1 1 1 1 1 1 1 1 t 

lflrH<OCMh*CM«DrHU>C0 
’M'tOU) 1 1 »H rH CM CM CM 

tHcoiar-r-.cocor-.u)’* 

COCO<OCOOOCOCO<0<OCO 

llllllllll 

iHOOLOrHCOiHCDia^r^ 
CO CM CM CM rH »H | LO 

5) CO LO 
’O' CO CM 


ill iiiii 

0)0)0)8888888 
rHrHrHCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

llllllllll 

QISQB5)5)5>5)Q)5) 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

QQQQQQ5>5)0)0) 

CMCMCMCMCMCMCMCMrHrH 

llllllllll 

H 1 f 
0) 0) 0) 
rH rH rH 
1 1 1 

2 

N8MHHN88U)t 

lOCO&CMCOCO'TrHCOCO 

8HflO^©ONhHlO 

rH LO 0) 


CON.LOLOH.CMCOO>rHrH 

lOCMLOCMLOCOrHlOLOtO 

0)©«0)U)CMOM0C0 
U> rH'M- rH CM lO CO 

CMOI^^OCMCOtHCDIO 
CM CM CM ^ *0- CM rH 

CM CM CO 
rH CM CO 

01 

^COrHQCOf^CO^COCM 

CMCMCMCMrHrHrHrHrHrH 

HH8888888H 

HHHHHHHHHH 

CMCO^LOh-OOQCM^CO 

rHrHrHiHrHrHCMCMCMCM 

00 5) CM 
CM CO CO 


8888888888 

CMCMCMCMCMCMCMCMCMCM 

5>5>5>5)Q5l5>aQ5> 

CMCMCMCMCMCMCMCMCMCM 

8888888888 

CMCMCMCMCMCMCMCMCMCM 

5) 5) 5) 
CM CM CM 

/-N 

♦ 
Q 
5) 
r\ n 

8888888888 

IObOLOU)LOU>U>U>l6U) 

8888888888 

U>LOtOtOtOtOU>U)U>U) 

8888888888 

LOLOIOLOLOLOIOIOIOLO 

5) 5) 5) 
lO LO LO 


> <s> 

* 

CM 


QlOQiOQldSlOQlO 
<0(0NNC0C0 0)0)OQ 
’*’*^'♦'<■'*'*■*1010 
COOOOOOOCOOOOOCOOOCO 


SUXStOOIASlOQlA 

r-»fHOJ(NCOfOTr^rLOLO 

lOlOtOLOlOlOlOLOLOlO 

OOOOOOQOOOOOQOOOOOOO 


SIASMOOIOSIOQU) OlOO 
CO CO S N fl) 00 O) O) <9 <S HHN 
LOLOIOIOIOLOLOIOCOCO CO CO CO 
00 00 00 (0 00 00 00 00 00 00 00 00 00 


UJ 

H 

< 

O 


HHHHHHHHHH HHHHHHHHHH £ £ 

o> o> <x> a o> o> ok* o> a o O) O) o o> o» o> o> o> a> 2? 2> 2? 2? 2? <5 2* 2* 2 2 5£x! 

0)0)0)0)0)0)0)0>0)0) O) O) O) o> o> o o> a o o> o> o> o> o> o» o> o> o> o> o> o> o> 

HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH fHfH 


JJOOOOOOdQ. 
DDDDDDDDUJUJ 
“)“><<<<<< CO </> 

COOOCMf^CMh*CMh*.»HCO 
04 CM rH rH CM CM 


ft.O.a.O.I-h-1— hhh 

UJliilUlUUUUUUU 

wwwwoooooo 

HOHCOHCOHCDHCO 
r-t iH CM CM rH rH CM CM 


!->>>>>>OOU OO 
UOOOOOOLUIDUJ LU UJ 

OZZZZZZOOQ Q O 

HlOQU)QU)SU)SU) 5 >u> 
CO rH rH CM CM CO rH rH CM CM 


120 


30 DEC 1991 


GEOCENTRIC EPHEMERIS FOR SATURN 


ELONG 

<OH®QC0HCMN«O) 

(OOOCOOOCOQN-fHCOQ 

COOO^-OLOfHCOOOCMI^ 
CM rH fH | | | rH fH 

1 1 1 

LOrHOOLOCMQOOQCO 

LOQM‘O'M’OCOCOM'0 

tHCOQ’M-OCOCOCMNfH 

CMCMfOCOCOMT^-LOLOCO 

66.47 

71.03 

75.62 

80.22 

84.85 

89.51 

94.19 

98.90 

103.65 

108.42 

COOOLOCOISOOCOCMCOCO 
CMISOOOOON-h-OOOOO 
• *•••..... 
COOOCMN-CMN-CMN-CMN. 

fHfHCMCMCOCO^-^LOUJ 

HHHHHHHHHH 

U J 
</) 

< 

X 

QQQf&SSSQQQ 
(Q IS) Q IS IS Q O IS Q IS 
GHSHSQGHSkQGHSHS 

QQOOOOOCOOOCO 

QQOOOOOOOO 

ISQOOOOOOOO 

CO CO 00 N N N N N CO CO 
00)0)0)0)0)0)0)0)0) 
000)00)00)000) 

OOOOOOOOOOOOOIS 

OOOOOOOOOIS 

OOOOOOOOOIS 

Ql 

HHHHHHHHHH 

HHQQSSSSQS 

qqqqqqqqqq 

QQQISQISISISISh 

SIZE 

(") 

<S<D<OISOCOOQCMIO 

(OCMCMCMfHfHfHCMCMCM 

LOLOLOLOLOLOLOLOLOLO 

HHHHHHHHHH 

OMOCDCOHQISQh 

CMCOCO^LOCOr^-OOOQ 

LOLOLOLOLOLOLOLOLOLO 

HHHHHHHHHH 

COLOOOCMLOO^OOfOh* 
fH CM CO t/iCO N- O Q CM CO 

• •••.•••a. 

cdcocdcocdcoconsisns 

HHHHHHHHHH 

fHLOOCMLOCON-tOLOCM 

UXONOQHCMCO^U) 

NsfsfsfsOOCOOOCOCOCO 

HHHHHHHHHH 

O 

< 

COCOOOOOOOOGO 

CON»<DLO*COCMfHO)QO 

*• ^ ’**■’*<*’«"* co co 

CO'M'COfHOr^LOCOCMIS 

COCOCOCOCMCMCMCMCMCM 

COCOLOWHOOCONCO 
H H HHHHQ5HSIS 


2 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

H 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 


|s 

CO 

CM 

Q 

Q 

CO 


Q 

CO 

rH 

rH 

Is 

»s 

CM 

CO 

fs 

Q 


* 

CO 

to 

IB 

CM 

rH 

|s 

00 

OO 


CM 

co 

co 


CM 

00 

CM 

rH 

Q 

CO 

s 

10 

07 

CO 

N 


N 

IS 

00 

CO 

CM 

CM 

IS 

Oi 

00 

CO 

LO 

Oi 

fs 

00 

CM 

CO 

LO 

to 

to 

Oi 

LO 

rH 

CO 

to 




Oi 


fs. 


<0 

IO 

Q 

LO 

CM 

fs. 

> N. 

CO 

O 

rH 

IS 

00 

CM 

CO 

CO 

0) 

LO 

U> 

rH 

Q 

IS 

00 

LO 

rH 

CO 

<0 

rH 

0) 

rH 

fs 

|s 

00 

oo 

0) 

CM 

CO 

rH 


00 

CM 

Q 

is 

CO 

Oi 

Oi 

00 

<0 

DC ^C 

w 

CO 

rH 

Q 

00 

LO 

CO 

Oi 

rH 

CO 

to 

CO 

fs 

Is 

CO 

CO 

3 

CO 

5 

<0 

to 


CO 

Oi 


is 

00 

IS 

to 

5 

* 

to 

Hf* 

CM 

00 

CM 

HT 


CO 

rH 

00 


rH 

O 

N 


CM 

Q 

rH 

** 

CO 

CO 

Q 

CM 

* 

CO 

00 

Q 

rH 

CO 


to 

CO 

|s 

N- 

00 

00 

oo 

00 

00 

00 

Ns 

CO 

to 

** 

CM 


0) 

is. 

IO 

CO 

Q 


rH 






1 

1 

1 

1 

rH 

1 

rH 

1 

rH 

1 

rH 

1 

rH 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

rH 

1 

rH 

1 

rH 

1 

rH 

1 

rH 

1 


U) 

CO 

N- 

00 

Oi 

rH 

CM 

CO 


LO 

CO 

CO 

N» 

00 

Oi 

Q 

rH 

rH 

CM 

CO 

CO 

* 

* 

LO 

CD 

CO 

CO 

is 

Ns 

00 

00 

00 

Oi 

0) 

0) 

Oi 

Oi 

Q 

IS 

IS 

O 


CO 

CM 

rH 

IS 

Q 

O) 

00 

N 

CO 

LO 

M 

CO 

CM 

rH 

rH 

Q 

Oi 

00 

Ns 

CO 

LO 

* 

CO 

CM 

rH 

IS 

Oi 

00 

Is. 

<0 

LO 


CO 

CM 

rH 

IS 

IS 

Oi 

oo 

X 

CO 

CO 

CO 

CO 

CO 

CO 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

IS 

IS 

IS 

Q 

IS 

IS 

IS 

IS 

is 

Q 

IS 

Oi 

Oi 

DC 

o 

o 

o 

0) 

0) 

0) 

0) 

0) 

o> 

Oi 

Oi 

O) 

Oi 

Oi 

Oi 

Oi 

Oi 

07 

Oi 

0» 

07 

Oi 

0) 

07 

0) 

07 

0) 

0) 

o 

0) 

0) 

0) 

0) 

0) 

Oi 

Oi 

Oi 

Oi 

00 

00 











































o 

o 

o 

0) 

0) 

0) 

Oi 

0) 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

0) 

o> 

0) 

0) 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

0) 

Oi 

0) 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

< 

00 

-* 

00 

Oi 

CO 

CO 

LO 

CO 

CO 

CO 

Q 

CM 

CO 

+ 

00 

CO 

rH 

LO 

Q 

Q 

00 

rH 

CM 

r*. 

Oi 

CO 

CO 

LO 

|s 

CO 

CO 

LO 

CO 

Is. 

rH 

Hf 

IS 

LO 

CM 

LO 

h 

o 

o 

CM 

Oi 

IS 

’<■ 

CM 

CO 

00 

CO 

Oi 

LO 

LO 

IS 

Oi 

*• 


Oi 

rH 

Oi 

CO 

<0 

CO 

<+ 

rH 

00 

LO 

CM 

IS 

IS 

CM 

Is. 

LO 

|S- 


LO 

CM 


CO 

00 

—I 

CM 

LO 

00 

Oi 

rH 

rH 

rH 

Q 

CO 

<0 

CO 

Q 

<0 

CM 

<0 

rH 

LO 

00 

CM 

+ 

Ns 

Oi 

rH 

CO 

to 

CO 

00 

Q 

CM 


CO 

00 

rH 


00 

CM 

r-» 

CM 

00 


LU 

O 

00 

CO 

00 

00 

0) 

0) 

Oi 

0) 

00 

00 

00 

CO 

Is 

|s 

CO 

<0 

to 

* 

* 

CO 

CM 

rH 

rH 

Q 

Oi 

00 

|s 

Is 

CO 

LO 


CO 

CO 

CM 

rH 

rH 

Q 

Q 

Oi 

Oi 


33555555®® qqisqqqqqq® qqisqo>o)o>o>o)o> o>o>o>o>o>o>o>o>cooo 

HrirlHHHHHHH rlHHHHHHHHH fH *H iH iH 


NHOOCONHflOQH® NO)U)N«SNMON 00 CM U> Q rH 10 00 CM * 


u 

LU 

O 


z 

< 

LU 


< 

DC 


HHIO 
CO rH CO 
I I I 
N- 0) ® 
rH I 
I 

0>0)0> 
HHH 
I I I 


isC&CMCOCM 

I I I I 1 
H N fO ^ Ifi 
10 ** CO CM rH 
I I I I I 
00 00 00 00 00 

I I I I I 


^ 00 
U> CO 
1 I 
U> CO 
I 10 
I 

00 |s 
H H 
I I 


<0 Q L0 CM 
CM CM CM 
I I I I 
NCftO)© 
CO CM CM 
I I I I 
Ns Is Is Is 


10 CO 
rH | 

I 

CM *■ 
r> I I 

I 

NS 


CO ^ N» 
rH LOL0 
I I I 
<0 00 rH 
10 * * 
I I I 
<0(0(0 


I I I I I I I I I I 


^COOOCOOOCOOOIOOOQO 
CO rH CM CM LO rH rH | CO LO 
I I I I I I I II 
O)^O)l0rHO>|sc0lOl0 
WWHHH I I | | | 

I I I I I 

<O<0COCO<OCO<O<O<O<D 

vvvvvvvvvv 


QOcOCO'MTs^CMlseO 
l ^ CM 00 CO I fH LO LO CM 
I I I I till 
IsCDrH^COCOOOCOOXO 
I IrHrHrHCMCMCOCOH* 
I I I I I I I I 
C0C0C0C0C0<0C0C0<0<0 


I 


I I I I I I I I 


Q Oi fH Q Oi ICO N* .CO Is CM CM COO CO COCO Q * * CO 0) CO CO 10 00 IS 07 CM Q Q (0 0)HH(N OOIOO) ODH 

l0CMrH<Bl9rHL0rHrMCO 

** CO rH Mf HHH ^ 


10!0O)<*O)<0CMOOCML0 
LO tH CO CM 10 CM rH CO 

^■N-O)CM^*C0O)rH^r<O 
COCOCOM-^ tM’IOlOU) 

Q Q IS IS SMS G) Q S S 
CMCMCMCMCMCMCMCMCMCM 


IOCM<OIOQ<SIO<OLOIS 

LOfHCMCO^^COCM 


COfHCOLON-OfHCOlOCO 
LO fH fH fH fH 


r*r*o)CMcocMr^*«Hoo 

CM CO * CO CM L0 CM 


COOIQHCMWCO^^M' 

r-lfHCMCMCMCMCMCMCMCM 


t^^COMCMHQON 

CMCMCMCMCMCMCMCMfHrH 


CMCMCMCMCMCMCMCMCMCM CMCMCMCMCMCMCMCMCMCM CMCMCMCMCMCMCMCMCMCM 


d Q 

1 IS 


IS IS IS IS Q IS Q IS Q IS IS Q Q IS IS IS IS IS ® IS Q Q IS IS IS Q Q IS IS IS Q IS Q Q IS IS IS IB Q IS IS 

IS IO LO LO LO LO LO LO LO LO LO LOLOLOLOLOLOLOLOLOLO LOLOLOLOLOIOIOIOIOIO LOIOIOLOIOIOIOLOLOLO 


LO 

Q 

LO 

IS 

LO 

IS 

LO 

IS 

LO 

Q 

to 

IS 

to 

Q 

to 

Q 

LO 

QLO 

Q 

LO 

Q 

to 

IB 

to 

Q 

LO 

IB 

IO 

Q 

IO 

IS 

to 

IB 

LO 

IS 

to 

IS 

IO 

IS 

CM 

CO 

CO 



LO 

to 

<0 

<0 

l*S 

N. 

00 

00 

Oi 

Oi 

IS 

IS 

rH rH 

CM 

CM 

CO 

CO 

* 


LO 

LO 

<0 

<0 

Is 

is 

00 

00 

Oi 

Oi 

IS 

IS 

rH 

rH 

CM 

CO 

<0 

<0 

CO 

co 

<0 

<0 

CO 

CO 

CO 

CO 

<0 

<0 

CO 

<0 

|s- 

IS. 

Is |s. 

Ns 

is 

Ns 

Is 

Ns 

is 

is 

Ns 

Ns 

Ns 

is 

Is 

is 

is 

Ns 

fs 

00 

00 

00 

00 

00 

00 

00 

OO 

00 

oo 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 OO 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

OO 

00 

00 

00 

00 

00 

00 

00 

00 

00 


CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

Oi 

Oi 

Oi 

0) 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi Oi 

Oi 

Oi 

Oi 

O) 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

0) 

Oi 

0) 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

0)0) 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

0) 

O) 

O) 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rl rH 

rH 

rH 

fH 

rH 

rH 

fH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

fH 

rH 

rH 

rH 

rH 

z 

z 

z 

Z 

z 

z 

CO 

CO 

CO 

CO 

00 

00 

DC 

DC 

DC 

DC 

DC 

DCDC 

DC 

DC 

DC 

DC 

DC 

>■ 

>■ 

> 

>- 

>- 

> 

z 

Z 

z 

z 

Z 

z 

-J 

_J 

-J 

_l 

< 

< 

< 

< 

< 

< 

LU 

Ui 

LU 

UJ 

UJ 

UJ 

< 

< 

< 

< 

< 

< 0- 

0. 

0. 

Q. 

o. 

Q- 

< 

< 

< 

< 

< 

< 

3 


ID 

3 

3 

3 

3 

3 

3 

3 


—) 

"J 

“7 

-> 

—7 

li- 

u. 

U. 

LL 

LU 

u. 

2 

2 

2 

2 

2 

2< 

< 

< 

< 

< 

< 

2 

2 

2 

2 

2 

2 

"7 

“> 

“> 

“> 

"7 

-> 

-7 

—> 

”7 

”7 


0) 


Oi 


Oi 

CO 

00 

CO 

00 

CO 

00 


O) 

* 

Oi 

Hf 

9 

3 

00 

CO 

00 

CO 

00 

CO 

00 

CO 

00 

CO 

00 

CM 

Ns 

CM 

Ns 

CM 

Ns 

CM 

Ns 

CM 

|S 



rH 

rH 

CM 

CM 



rH 

rH 

CM 

CM 



rH 

rH 

CM 

CM 


fH 

fH 

CM 

CM 



rH 

rH 

CM 

CM 



rH 

rH 

CM 

CM 



rH 

rH 


121 


157.96 


GEOCENTRIC EPHEMERIS FOR SATURN 


o 

z 

o 

NO)QNCO«OHWO)t 

ISH(OMHQO)MOt 

HO)0)HlOHH(OflO© 

MHSQOOOOOQ 

<DQ<D<DMCMO)O)H<0 

iHCO’M'QOOOrHCOCOQCO 

CO rH CM 
M rH W 

-1 

LU 

COCOCOCOCDrHlOQlO® 

<O<0MMMM<0<0WIA 

1 1 1 1 1 1 

U)®lOQtOtO)tQ 
t tWWNHHQQQ 
HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

WQWQWH<OHMCM 
O)O)0000MM<0<OWW 
1 1 1 1 1 1 1 1 1 1 

M CO 00 
^ 'M* CO 
1 1 1 

LU 

(/> 

< 

x 

Q ® Q Q Q ® Q Q Q 0) 
QQQQQQQQQO) 

® q ® ® q ® ® q q o> 

0)00)00000000000000 

0)0)0)00)0)0)0)0)0) 

00)0)0)0)0)0)0)0)0) 

MMMOOOOOOOOOOOOOO 

0)0)0)0)0)0)0)0)0>0) 

0)0)0)0)0)0)00)0)0) 

o o o 
o o o 
o o o 

a. 

HHHHHrtrlHH® 

Q QQQ® Q Q QQQ 

QQQQQQQQQQ 

QQQ 

UJ^ 

MB 

H w 

COWlfl©tOtH<DO)N 

U)<0<0(0<0<0«U)tt 

C0f0CM®MC0®L0rH<0 

wnhqoomomwh 

CMOOCOQCOCOihOOOOO 

QOOMCD'M'COCMQOOO 

COO rH 
M <D <0 

CO 

<D<D<DCO<DCO<DOOOO<D 

HHHHHHHHHH 

OOOOOOCOMMMMMM 

HHHHHHHHHH 

M<D<D<D<D<D<D<DWW 

HHHHHHHHHH 

WWW 
H H H 

o 

U)'<”^’^^^^U><DM 
® Q Q Q Q Q Q Q Q ® 

<DOQCMC0W<0<DQCM 

SQhhhhhhwcm 

tU)NOHWt«NCO 

CMCMCMCMC0C0C0C0C0C0 

Q rH CM 

2 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

fH rH rH 

RV 

(K/S) 

OOOOCXOM^OO^IA^ 

(OMQMQHCON^H 

lDLDO>0)O>COQ®CMC0 

tOWMMCOOJtflOH 

COWOWCMfHOO)«HCO 

<0M<000C0CMC0H®O 

QttCO^O)WO)lOO) 

COCOCMOLOOOOOMCM 

<DCOCOCMWCOQMCMO 

^OHWQMCOQOM 

CMCMCOM-MOCMCOMCO 

<DM<0C0<DHC0CMQM 

2528 

6224 

8633 


OOLOCO®rH^<00>iH^ 
till H H 

<OCO®iHfO'M*CO<DMCO 

iHiHCMCMCMCMCMCMCMCM 

COOOOOOOMMQDWMCM 

CMCMCMCMCMCMCMCMCMCM 

rH O M 
CM rH rH 

RHO 

S> Q S 6MSM9 0) O) 0) (A 
M<0W^*f0Csl®0><0M 
(AO)0)(A(AOMA(DOOOO 
00 00 00 00 00 00 00 00 00 00 

O<DOOOOOOMM<O<OW 

<OWMCONHSO>COM 

OOOOOOOOOOOOOOMMM 

OOOOOOOOOOOOOOOOOOOO 

WM-MCOWCMHHQO) 

<DWMf0CMH(StO)00(O 

MMMMMMM<D<D<0 

<D<D<D<D<D<DCO<D<D<D 

00 CO h- 
W H}- CO 
CO (0 CD 
00 OO 00 


0)0)0 0)00 0 0 00) 

O0)0)0)0MA0)0)0)<A 

0)00)0)0)0)0)0)0)0) 

o o o 

)ELTA 

<OMC4M<OU>OOrO®U> 

QO)<OQfHQCOQrHOO 

CMO)COCO<DO)QCO<DO) 

000000000000)0)0)0) 

W©WWHHM<Ott 

MCMOOO)IOWOOWMW 

^<AtQMMHO)MW 

QQfHCMCMC0'*<*W<0 

<OWMM<AMOOO<D(0 

MQCOW<D<D<OOOOM 

COCMQOOCD^CMOCDCO 

MCOOOQHCMMCOM 

00 O Q 
QOM 
Q W rH 
W W CO 


oooooooooooooooooooo 

0)0)0)0)0)0)0)0)00) 

OOOOQQQQQQ 

HHHHHH 

QQQ 

fH rH fH 


Q <0 * <0 <0 Q ^ 00 M 

NWH®t®M*©<0U) 

CDW'M‘CMCOCOCD®COrH 

^ CM Q 

DEC 

MMUOOOfHOOMCOM 
1 1 1 1 1 1 COLO LOOM 

H(OU)(OOU)HttH 
CM CO 'M' rH | H (0 H H 

lllll felfel 

MWtCMQOQ(D<DW 
CM W M W CM 1 CM W W CM 

| | ft ft fl llll 

CM Q rH 
CM LO W 

«SMtHOOt®<OW 
LO 1 HNNCOt tli) 

lllll llll 

MHWOOHWttMW 
W 1 1 | HHHHHH 

lllll llll 

HCOWHMCM<OOCMW 
*-*111 W W ^ CO CO CM 

K 00 O 
rH | W 

/-> 

z 

< 

1 lllllll 

COMMMMMMMMM 
HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

MOOOOOOOOOOOOOOCOCO 

HHHHHHHHHH 
1 1 1 1 1 t 1 1 1 1 

OOOOOOCOMMMMMM 
HHHHHHHHHH 
1 1 1 1 I 1 1 1 1 1 

h- h* CO 

fH rH fH 
1 1 1 

LU 

2 

N—f 

U)h00O)COSMSHSQH 

CMCOOfHrHOOCMM'M'CO 

(DHWCOQttWCMQ 

CM LO rH 


lOHWtWMQCOH 
CM CO CO * rH W *■ 

CMQ<DOCOWOOQ<0<D 

COCOCOWr-l^-CMCMCMCO 

OCOCOONCOtOHMQ 

W CO rH rH CM rH CO 

O HT LO 

rH rH rH 

oc 

COW<OCMQO)f'*-<0'*CO 
H H H fH tH 

CMrHQOOOOOOODCOOO 
WW W WW W W 

OOOQrHCMCO’M’COMO 

w w 

fH CO LO 
H H H 


HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

hhhOQ® QISHSHS) 
CMCMCMCMCMCMCMCMCMCM 

QQHHHHHHHrl 

CMCMCMCMCMCMCMCMCMCM 

rH rH rH 

CM CM CM 

♦ 

Q 

O® 

~)Q 

'M* 

CM 

QQQQQQQQQQ 

WWWWWWWWWW 

QQQQQQQQQQ 

WWWWWWWWWW 

QQQQQQQQQQ 

WWWWWWWWWW 

QQQ 

WWW 

WQWQWQWQWQ 

W«fOttU)U)(0<OM 

OOOOOOOOOOOOOOOOOOOO 

OOOOOOOOOOOOOOOOOOOO 

WQWQWQWQWQ 
h-COOOOOQQrHrHCM 
00 00 00 00 00 0) O 0) 0) 0) 
OOOOOOOOOOOOOOOOOOOO 

WQWQWQWQWQ 

CMCOrtMMWWCDtOM 

0)000000000 

oooooooooooooooooooo 

W Q W 
h- 00 00 

o o o 

00 00 OO 

UJ 

OMCMOMCMCMCMCMCMCMOM 
0)0)00)00)0)0)0)0) 
0)0)0)0 0)0)0)0)0)0 
HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 
0)0)0)0)00)0)0)0)0) 
0)0)0)0)0)0 0)0)0)0) 
HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

oooooooooo 

0)000000000 

HHHHHHHHHH 

CM CM CM 
0) 0) 0) 
0) 0) 0) 
fH rH fH 

< 

o 

JJOOOOOOOO. 
DDDD3DDDDU 
1 "A <<<<<<< V) 

O.(UL0L(Lf-hhhh 

UJLUlULmUUUUUU 

wwwwwooooo 

l ->>>>>>000 

UOOOOOOliiUltU 

ozzzzzzooa 

KJ O V 
UJUJ LU 
O CL O 


MS HCOH«OH(OHU) 
CM CM rH rH CM CM CO 

QWQWQWQWQW 
fH »H CM CM CO rH rH CM CM 

QtOtOtOtO t 
CD rH rH CM CM rH 

O) to> 
fH CM CM 


122 


29 DEC 1992 898! 


GEOCENTRIC EPHEMERIS FOR SATURN 


ELONG 

UftBf^COCOCOCOBCMB 

Oft*COCOCOCOOftC0CO«0 

COO>'*Bl0iH®CMCM«> 
CO CM CM CM rM H 1 1 
1 1 1 1 1 1 

CM ■* CO 0> rM *“ QO CM N CM 
B*OOCMN.rHL 0 Q<*Oft 



rH100l*COCOKCM<OB 

rHrHrHCMCMCOCO**l 0 

Oftr^r^ocooftr^ooeoB 

COOOCOOO*O)L0rHOOL0 
• ••••••••• 

U>0)^OOCOh*.CM^«HCO 

L 0 i 0 «C 0 h»h»COflOOft 0 ft 

B**rHCMI^COr^COrHHr 

CMONUXOCMHHHH 

* • • 

HU)8I08(08U)8U) 

QSHHWCMCOCOtM 

HHHHHiHHfHrHrH 

LU 

(0 

< 

X 

osoftSBSBBBss 
OOftBBBBBBBB 
O) OH& Q (S (& Q GH9 Q 

8 Q 8 ® O) 0) 0) 0> OHO 
BBBBOftQftOftOftCftOft 
BBBBOftOftOftOftOftOft 

ooooooooooh-r^r^h.is. 

OftOftOXftOftOftOftOSOftOft 

OftOftOftOftOftOftOftOftOftOft 

N QO 00 00 00 00 00 0) O) O) 
OftOftOftOftOftOftOftOftOftOft 
OftOftOftOftOftOftOftOftOftOft 

Q. 

QQhhhhhhhh 

HHHHQ 88888 

8888888888 

BBBBBBBBBB 

SIZE 

(") 

M®«aDMCMQ 0 ) 0 )Q 

L0**COCOCOCOCMCMCO 

LOLOLOLOLOLOLOLOLOLO 

HHHHHrlHHHH 

CM*COCMCO*fHOftCOl^ 
CO CO C0 * * til «0 £0 N 00 

L010L010L010I0L0I010 

HHHHHHHHHH 

KCOBCMI0OOCMOBL0 

7> Q CM CO * 10 h* 00 Q rH 

(OCOCOIOtOOOCONN 

HHHHHHHHHH 

s^o^roofH^rsoooo 

CO*t0l"*OOBrHCMCO* 

is.|^r^r^r^oooooooooo 

HHHHHHHHHH 

O 

< 

CO*L0L0CO<O<0<D<OCO 

<0L0L0'M‘fOCOCMBOftOO 

********COCO 

r*»L0COCMBOOttl0COrH 

<OCO<0<OCOCMCMCMCMCM 

Oftl'-UftOOCMBCOI^CO* 

HHHHHHQ 888 

2 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 


co 


T-i^-focor^oiooococo 

B(OBCOCOCOBCM<OB 

QlfittflOMOWQt 

S)SQ)0)NU)f9Hrl(O 


CDOftODL0C0''«’COBKCO 

Uftf^COOftOOeDCOCOOft* 


®^WO>MOfOHH« LONO)H(OIOh>9QM 
r* r4r< It || | HHHHHMM 

1 1 I I I I I 


Br'-^OftCM^oor'.oftrH 

NOHOCOCOCONSQN 

»Nt«WHH«U)(0 

r^OM&oxooJcooococo 
• ••««■•■•• 
CO^COCOb-COCOOOCOOO 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


C0NHO)li)NN(OO)^ 
QNO>N<»tNOONrt 
O>COCOHfO>L0COL0rHrH 
CM K Oft B CD LO CO LO LO 
• *•••■*••« 
CDh-COCO^fOMQOOCO 
CMCMCMCMCMCMCMCMrHrH 
I I I I I I I I I I 



CO 

LO 

* 

CO 

CM 

fH 

B 

0> 

00 

f*. 

CO 

10 

*• 

CM 

*H 

s 

Oft 


<0 

LO 

CO 

CM 

B 

Oft 

00 

CO 

10 

co 

fH 

B 

00 

f*. 

10 

co 


B 

oo 


-tr 

O 

CM 

iH 

8 

Oft 

00 

s 

CO 

* 

CO 

CM 

fH 

8 

0> 

00 


CO 


CO 

CM 

rH 

B 

Oft 

00 

CO 

LO 


CO 

CM 

fH 

B 

00 

K 

CO 

LO 


co 


B 

Oft 

•H 

CO 

CO 

CO 

LO 

LO 

LO 

LO 

LO 

10 

10 

LO 

10 

* 

* 

* 







CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 


OC 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

QO 

00 

oo 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 










































Oft 

Oft 

0> 

Oft 

0> 

0> 

Oft 

Oft 

Oft 

os 

0> 

o> 

Oft 

Oft 

0) 

Oft 

Oft 

Oft 

a> 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

0) 

Oft 

Oft 

Oft 

Oft 

< 

0) 

CO 

b 

CO 

*■ 

K 

CO 

fH 

fH 

h* 

00 

CO 

CM 


10 

CO 

CM 

00 

10 

Oft 

CM 

00 

rH 

LO 


B 

Oft 

Oft 

L0 


CM 

CM 

CM 

10 

Oft 

Oft 


oo 

co 

H 

CM 

CO 

** 

LO 

fH 

8 

CO 

B 

b 

CO 

b 

fH 

CO 

* 



CO 

CM 


fH 

LO 

* 

fH 


LO 

10 

CM 

Oft 

CO 

CO 

rH 

B 

fH 

ft 

B 

B 

L0 

CO 

h* 

_ i 

CO 

b 

*■ 

N 

B 

CM 

CO 

* 

* 

CO 

CM 

b 

fs. 

* 

b 

CO 

fH 

CO 

s 

* 


Q 

CO 

LO 

r*. 

Oft 

fH 

CM 


CO 

00 

B 

CM 

f* 

h» 

B 

CO 


fH 

LU 

O 

CO 


N 

N 

00 

00 

00 

00 

00 

00 

00 

00 

h- 

r** 


CO 

CO 

10 

10 

* 

CO 

CO 

CM 

fH 

B 

Oft 

Oft 

00 


CO 

LO 

LO 


CO 

CM 

CM 

rH 

B 

B 


s 

b 

b 

B 

b 

B* 

b 

B* 

s 

b 

b 

b 

b 

b 

Q 

s 

s 

s 

8 

s 

s 

Q 

B 

B 

B 

Oft 

Oft 

Oft 

Oft 

Oft 

0) 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

0) 

Oft 


H 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

rH 

fH 

H 

|H 

rH 

fH 

fH 

rH 

fH 

fH 
















Oft 

0> 

0) 

*• 

CM 

fH 

10 

CO 

b 

B 

b 

fH 

rH 

CO 

0> 

fH 

00 

Oft 

CD 

Oft 

fH 

CO 

CO 

CO 

10 

LO 

00 

r*. 

10 

CO 

CM 

CO 

L0 

10 

10 


CM 

'M* 

B 


KJ 

LU 

O 


CD Oft CM 
CM CO CO I 
I I I 
BBBB 
10 ** CO CM 
1111 
CO CO CO CO 


<0 CM h- 10 
CM CO CM rH 
I I I I 
OIOJN CO 
I lO’M-CO 
1 I I 
QO LO LO LO 


Oft B 
10-M- 
I I 
CO 
CM rH 
I I 
10 10 


CM 00 
CM I 
I 

CM rH 
I 10 
I 

to <+ 


BO> 
CM 
I I 


SCO 
CM U> 
I I 
CO C- 
rH | 

I 


*oo 

'M-UJ 
I I 
N-N 
10 M- 
I I 
CO CO 


00 CO 
CO** 
I I 

00 o> 

CO CM 

1 I 

coco 


I I I I I I I I I I 


I I I I I I I I I I 


©0)QSC0®WWS® <DCOCOL0OOrHrHl0fH^ 
CMCOCOlfHrHlDCM’M’l I I 10 CO I CO CO rH CM 
III I I I I I II I I 1 | | 

iHCOCOS'M'Oi^rlOOr^ COCOCOOOfH<M>OOCOO>tO 
CM rH | LO -M- CO CO CO CO CO CO ^ ^ ^ LO U) I 
II I I I I I I I I 1 1 I I f I I 

COCOCOCOCMCMCMCMCMCM CM CM CM CM CM CM CM CM CM CO 

I I I I I I I I I I I I V 


< 

oc 


COMtMOHOMQICM ^ B 10 rH CO CO 4) 00 Hf B rH CO CM ^ LO CO ^ CO CO CM 10 ^ 00 00 r**- h- CO 00 00 


BBCOOftOOOftBCOCDOO 
CM CO ^ 10 rH CO CM ^ 


h»o»-*eo<ooOf-»cotooo 

iHrHCMCMCMCMCOCOCOCO 


0)O)tOH(OHU)tOON 
CM ^ CM CO ’M" M* M* CO CM 


QCMUJNOHfOWNO) 

'*'*^■^'*1010101010 


SCOIONHSIOMMU) 

rH*rHCOl0t0L0*CMl0 


r'-O>CML0O*'BOOf^O> 
rH CM CO CM *- rH CM CO CO 


rH CM <* IO CO h*. 00 Oft B B HHHHH®QO)COS 


CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM 


CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 


CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 


Q B 
“ft B 


Q BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB BBBBBBBBBB 

B L0L0L010L0L010LOL0L0 L0L0L0L0I0L0I0LOI0L0 L0L0L0L0L0L0L0L010L0 LO L0 LO LO LO LO LO LO LO LO 


B 

(0 

B 

10 

B 

10 

B 

10 

B 

10 

B 

10 

B 

10 

B 

10 

B 

LOB 

LO 

B 

L0 

B 

LO 

B 

LO 

B 

10 

B 

10 

B 

LO 

B 

10 

B 

LO 

B 

10 

B 

10 

Oft 

Oft 

B 

B 

rH 

rH 

CM 

CM 

CO 

CO 

'M* 


10 

10 

CO 

CO 

r- 

N00 

00 

Oft 

Oft 

B 

B 

fH 

fH 

CM 

CM 

CO 

00 



10 

10 

CO 

CO 

h- 


00 

00 

Oft 

Oft 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

88 

$ 

B 

B 

rM 

fH 

rH 

rH 

rH 

rH 

rH 

rH 

fH 

rH 

fH 

rH 

rH 

rH 

rH 

fH 

rH 

rH 

00 

00 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

0) 

Oft 

Oft 

Oft 

Oft 



CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

coco 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

co 

CO 


Oft 

Oft 

0) 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

0)0> 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

0) 

Oft 

Oft 

Oft 

Oft 


Oft 

Oft 

0) 

Oft 

0) 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oft 

Oi 

Oft 

Oft 

Oft 

Oft 

Oft Oft 

Oft 

Oft 

os 

Oft 

Oft 

OS 

Oft 

Oft 

Oft 

Oft 

Oft 

0> 

0) 

Oft 

Oft 

Oft 

0) 

Oft 

Oft 

Oft 

Oft 

LU 

rH 

rH 

rH 

rH 

fH 

rH 

rH 

rH 

rH 

fH 

rH 

rH 

rH 

fH 

rH 

rH 

fH 

HH 

fH 

rH 

fH 

fH 

fH 

rH 

fH 

rH 

fH 

fH 

fH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

< 

z 

z 

z 

z 

z 

z 

CD 

CD 

CD 

00 

CD 

CD 

oc 

oc 

OC 

OC 

oc 

ococ 

oc 

oc 

oc 

a: 

DC 

>“ 

>- 

>- 

>- 

> 

>- 

Z 

Z 

z 

z 

z 

z 

-1 

-J 


-J 

Cft 

< 

< 

< 

< 

< 

< 

UJ 

LU 

LU 

UJ 

UJ 

UJ 

< 

< 

< 

< 

< 


a. 

Ol 

CL 

a. 

CL 

< 

< 

< 

< 

< 

< 


z> 

3 

3 

3 

3 

3 

3 

3 

3 


“1 

“ft 

“ft 

“ft 

“ft 

“ft 

U. 

U. 

U. 

u. 

U. 

u_ 

2 

2 

2 

2 

2 

2< 

< 

< 

< 

< 

< 

2 

2 

2 

2 

2 

2 

“ft 

“ft 

“ft 

“ft 

“ft 

“ft 

“ft 

“ft 

“ft 

“ft 


CO 

00 

CO 

00 

CO 

QO 

CM 

1". 

CM 

h- 

CM 

K 


Oft 

* 

0> 

H- 

Oft CO 

00 

CO 

00 

co 

00 

CO 

00 

CO 

00 

CO 

00 

CM 


CM 

1^ 

CM 

1^ 

CM 


CM 





rH 

rH 

CM 

CM 



fH 

rH 

CM 

CM 



rH 

fH 

CM 

CM 


fH 

rH 

CM 

CM 



fH 

fH 

CM 

CM 



rH 

rH 

CM 

CM 



rH 

rH 


123 


145.14 



GEOCENTRIC EPHEMERIS FOR SATURN 


o 

z 

o 

0>Kh-00®CMfO^CMU> 

fHCMCO'M’COCOfHLO'M'CM 

M»WOW0»0)HC0t 

(BOOSICMMhhQQ 

lOOOLO^h-COCM^OOCO 

QIBHCMWUJSOHM 

CO O LO 
I s - Q *■ 

-1 

Ui 

&LOQLOQLOOOCOOOCO 

IOU)(0©I^NNS(0(0 

HHHHHHHHHH 
1 1 1 1 

COCMh*CM^CMKCMh*CM 
UOLO^^COCOCMCMfHfH 
HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

r^CMh-CMh-CMI^CMCOCO 

QQOOCOOONNCOCO 

fH fH I I I I I I I | 

1 1 

00 W o 

LO LO -* 
1 1 1 

Ul 

CO 

< 

0) Q S S Q QH9 (SMB S 

00)0)0)0)0)00000000 

GOOOOOOOOO 

GOOOOOOOOO 

<DODNNh>NCOOOOMD 

OOOOOOOOOO 

OOOOOOOOOO 

00 00 o 
o o o 
o o o 

0. 

QrlHHHHHHHrl 

HGGQGGGGGG 

GQGQGQQOGQ 

GGG 

SIZE 

(") 

NU)WNH<0^N®C0 

LOC0KKOOOOOOOOOOK 

COCOOOOOOOOOOOCOODCO 

HHHHHHHHHH 

18.70 

18.63 

18.54 

18.44 

18.33 

18.22 

18.09 

17.96 

17.82 

17.67 

COOOCOCO*-QCDCOQCO 

IOCOCM(SO>COCOIO*“CM 

ruh-r^r^cDQ0(0CD(0<D 

HHHHHHHHHH 

16.16 

16.05 

15.95 

o 

fOWHH5MB5MSQH 

SSMBQQSSGOQ 

NNCOMONOMBW^ 

GGGGGGQHHH 

LOh-0)fHCO-*COOOQfH 

iHfHfHCMCMCMCMCMCOCO 

CO *■ LO 
COCO CO 

3 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

HHH 

RV 

(K/S) 

CMCOCOCOh*.0)'M"M'COCO 

^fHC-CMlDCOOCOLOCO 

LOh-O^rHCMOOCDCOCO 

(OS«NNH^Q©H 

UXOOOr^COCMh-fHCO® 

CMh-OOCMQCOfHh-COCM 

LOCOSiCOOfHCOCMCOCM 

COQCO^’^CMOOCOLOCO 

(SCOCO(SCOCO-*COfHO> 

CMCMQCMOOfHCMCOrHOO 

LOCOtHCMQCOCOCOCOQ 

tQWNNtGt(DN 

5569 

2482 

8057 


^CMOh-’M'CMQCOLOOO 
rlH 1 1 1 1 

1 1 

(5>COLOt'*-0)fHCM’M-lO<X> 

iHfHfH»HfHCMCMCMCMCM 

r-OOOOCOOOCOCDh-COLO 

CMCMCMCMCMCMCMCMCMCM 

^ CO fH 
CM CM CM 

RHO 

HONWCOHOJSIOW 
r^io^-focvifHOoor^flo 
hhhhhhGGQG 
CO CD CO CO CO 00 CO 00 CO 00 

HO)NMWQflO«COH 

U)C0CMHS0)N(DU)^ 

GGGGGOOOOO 

COOOOOCOCOf^^h-h-h* 

OCOMCMONMCMON 

CMHlBOSCOlflM’CMH 

OOOOOOOOOCOOOOOQO 

^ CM O 
QO)N 
oo h* h* 

h- h*h- 


0)0)0)0)0)0)0>0)0)(0 

oooooooooo 

oooooooooo 

o o o 

)ELTA 

^■CMCOCOQf-tCOOCOCO 

CM^CMOOrHfHCOCOCOCO 

WCOWCMHQOQHCO 

a>cooocooocor^cooooo 

COfHQCOCDCMOJfHCMflO 
CO COO) (DO) COHQCSIN 

coocooocooicocoor^ 

OOOOOOOH&tSiHCMCOCO 

00(B00U)^HS(BCMO 

lO<OI^QCO(Oh.OO(OfH 

LOCOfHQCOCO^CMQCO 

tUXONNCOOGHH 

LO LO QO 
-* CO 00 
LO CM 00 
CM CO CO 

Ul 

cocooocooococooooooo 

000000000)0)0)0)0)0) 

oooooooooo 

fH fH fH 

Q ® Q 

fH fH r-i 


ICHQHUMBMOCOO 

<0OOLO'*COfOQLOh-CM 

UHDOOHMMCOIBt 

CO (S CO 

DEC 

QU)W«HWHWHH 
fH CM 1 U> 1 HWWH^ 

II 1 1 1 1 1 1 

lOOfHCOCOOOCO^fHh- 

'M-CMCM^-CMfHCM^fH^- 

GHHO)(OttOOO« 

COCMCMCM^fHLO^LOCM 

llllllllll 

CO CO (0 
fH CM LO 

II 1 1 1 1 1 1 

CMO)h-^COrHOf^lOCM 
HHMCOtlOU) 1 fH CM 

O>COCMC*»CMC0O>fHC0C0 
CM CO ^ 'M' LO LD LO 1 1 1 

lillllllll 

COCMOI^COOCOKOCO 
1 1 10 to * + COCO CM 

1 1 1 1 1 1 1 

LO QO CO 
rM 1 LO 

z 

< 

COCOCOCOCOCOCO'*'**’ 
HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

-*•'*’*’♦'*’*'♦101010 
HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

loiolo*”****-*--*-* 

HHHHHHHHHH 

llllllllll 

^ <* CO 

fH fH fH 
1 1 1 

Ui 

OQQNQCMHWtO) 

C0Qh-O)CM'M-CM(SC0lO 

COODfHCOLOCO'*'*a)CD 

Q LO LO 


’M*'*C0N.'M*C0r-MrC0'* 
CO CM tNUMO to fH 

’*O)QD-*OOO)O)COC0-* 
LOCOCMCMCMCOLOCM LO 

CMOOI^LOCOOCDOCO 
U> fH’M'CMfHfHfHCOLO 

-* fH LO 
CM *♦ 

a: 

(OlO^MHOOONlOt 
LO LO LO UO LO 

MHQO)C0N(D(0(0U) 

lOlOtO'*'*'*'*'*'*'* 

LOCOCOCOh-COOOfHCM 
<* -* -* 'M- *■ *• "* u> LO U> 

-* co r-» 
LO LO 10 


NNWWNHHHHH 

CMCMCMCMCMCMCMCMCMCM 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

fH fH fH 
CM CM CM 

/-s 

-f 

o 

o 

QQQ&GX&QISQQ 

LOIOIOIOIOIOLOLOLOLO 

GGGGGGGBQG 

LOLOLOIOLOLOLOLOLOLO 

OOOOOOOOOO 

LOLOLOLOLOLOLOLOLOLO 

(Q ® (S> 
LO LO LO 

Q O 
“> Q 
** 

CM 

w 

(S 10 Q U) (B U) IS U) (B lO 
a>o)(SHarH*HwcMcoco 
HHNNWCMCMCMWN 
0&0)0>0>G)0>0>0)Q>0) 

«IlO®LO®tOQlOQLO 

'♦'♦LOLOCOCOh-h-COCO 

CMCMCMCMCMCMCMCMCMCM 

O)O)O0O)O)ODObO)O>O) 

OLOOLOOLOOlOOLO 

OOOOHHCMCMCOCO 

CMCMCOCOCOCOCOCOCOCO 

oooooooooo 

® LO (S 
LO 

CO CO CO 
0) 0) 0) 

UJ 

cocococococococococo 

0)00)0)00)0)0)00) 

O>O>O)O)O)O>O>O)0>O) 

HHHHHHHHHH 

cocococococococococo 

0)0)0)0)0)0)00)0)0) 

00)00000000 

HHHHHHHHHH 

cocococococococococo 

oooooooooo 

oooooooooo 

HHHHHHHHHH 

CO CO CO 
0) 0) 0) 
0) 0) 0) 
fH fH fH 

h- 

< 

o 

JJOOOOCJOOO. 

DDDDDD3DDUJ 

-)-)<<<<<<<</> 

a.o.a.a.a.H hhhh 
ujujluiuiuuuouu 
(0(0(0(0(000000 

H>>>>>><~)00 

UOOOOOOUJUJUJ 

ozzzzzz aaa 

oo o 
Ul UJ UI 

ooo 


NNH®H©H(OHU) 
CM CM tH »H CM CM CO 

(B LA Q UMB U> Q U) GMO 
iH rM CM CM CO fH fH CM CM 

Q'M'O^O^O'M'O^ 
CO r-l fH CM CM fH 

0) -* 0) 
fH CM CM 


124 


29 DEC 1993 


GEOCENTRIC EPHEMERIS FOR SATURN 


o 

z 

o 

O^NCMOSCMlOtH 

05W(OH(DH©HNy 

«•••#••••• 

ino)QMnfCMH0)O) 

^OOCMinOCOt^rHM-OO 

OrHCOCOCMOOOS'M-rH 

CMh»r-lin®'M'0>l0Q<0 

TH^rHCMCOCOinrHQ^- 

CMooincMO)h-m^cocM 

-1 

UJ 

M'QinHlOCMSfOOBt 

'M’^COCOCMCMrHrH 1 | 

1 1 1 I 1 1 1 1 

fH^ocor^cMcorHinO) 
1 1H »H CM CM CO (0 CO 

^OOCOh*CMCOQinQ^ 

•M'^inincocoh-i^ooco 

O)C000C0N>CMh*CMr^CM 

0OO)O)88HHCMCMCO 

HHHHHHH 

UJ 

CO 

< 

X 

0)0)0)0)0)SOQ6)S 
0 0)0)0)0)QS)S5)Q 
0)0)0)0)0)GSSQQ 

§ Q S S Q 8 0) 0) 0) 0) 
QtSQQQ&OOOO 
8888880)0)0)0) 

OCOCOCOOOCOOOf^f^h- 

OOOOOOOOOO 

000000)0000) 

|S.KKI^OOOOOOOOOOOO 

0)00)0)0)0)0)0)00) 

OOOOOOOOOO 

ft. 

SMSHSHS Q H H H H H 

HHHHHH8888 

OQQQQQQQQQ 


UJ^-N 

M K 

M w 

cooosacor^cMOomcocM 

coi^r-.coinin’*'*'*-* 

rHCMCOCOOCOCO^iHCO 

^■^■^^^■inincoNh. 

NWWNCOQCOCQM- 

cooH&fHCM'*incocoo> 

O’M'O'M'OCOOOCMCOO 

QCMCOintOOOOrHCMCO 

<o 

intninininininininm 

HHHHHHHHrlrl 

inininintnininininm 

HHrlrlrtHHHrlH 

inincOOOCOQOCDQOCDflO 

HHHHHHHHHH 

h.Kr^r^Kr^h-oooooo 

HHHHHHHHHH 

o 

< 

f^OOOiQQrMCMCMCMCO 

cococo^^^-^r^-^^ 

COCMCMCMiHf-MSXnCOr^ 

^■M'-f'^'M-^'^COCOCO 

coincocMisoi^incor-i 

COCOCOCOCOCMCMCMCMCM 

tSCOCO^CMQOOh-inoQ 

CMHHHHH8888 

2 

HHHHrtHHHHH 

HHHHHHHrlHH 

HHHHHHHHHH 

HHHHHHHHHH 

RV 

(K/S) 

20.2395 

18.6446 

16.7245 

14.8020 

12.8024 

10.7463 

8.6343 

6.4649 

4.2519 

2.0225 

©QHCO®HO)N8CO 
*HOOIQh.«OCOrHOCOCM 
8 88NHOO)8lOH 

NM-®N0)0)O)0)Sin 

® CM V «0 00 ® CM V <0 CO 
1 1 1 1 1 rlHHHH 

1 f 1 1 1 

-20.1634 

-21.6867 

-23.0729 

-24.3305 

-25.4614 

-26.4491 

-27.2702 

-27.9134 

-28.3823 

-28.6860 

-28.8207 

-28.7677 

-28.5110 

-28.0508 

-27.4017 

-26.5727 

-25.5564 

-24.3411 

-22.9246 

-21.3241 

RHO 

O^HOKOCOSCOWCM 

<0U)^CMH®O)N(Oin 

r^cs-h-fv-h-h-cocococo 

SSSSSSSNSS 

OCO'M-rHflOinCMOflDCO 
COCMHQCON® MCOCM 

cDcococoininininioin 

NNNNNSSSSS 

®r^'M-r-icoincMOoincM 

HO)OMn^WHQO» 

r s * S N S I s * S S N S N 

OCDCMOCOCOOCOCOO 

h-ioincocMr-iocor-in 

COCOCOCOCOCOCMCMCMCM 


0)0 0)0)0)0)0)0)0)0) 

0)0)0 0)0)0)0)0)0)0) 

0) O) 0) 0) 0) (A 0) 0) O) 0) 

OOOOOOOOOO 

DELTA 

^'♦COOCOOOCOlOrMrH 

OUXOHHinOWHQ 

^QinQ^I^QCM’M'in 

'M-ininco<ocor^h-h-h* 

co <s> o nr co 5> co 5) co nr 
CMOQOCMOrHQOQOQO 
in^cocMOi^cootno 
r^^r»h»coco«oinin^ 

inSM-OSQM-SCOO) 

COrOOOOCOCOinin-M-rH 

^OOfH^fs.QCM^*COCO 

^COCOCMiH«H^O)OON 

cocoOrHiaiHooh-^-Tr 

coincMiH«Hcors.inr^co 

OHCOWNOHM-NH 

COCOin^COCMCMrHQQ 


S S) (SMSMS Q (S) SMS) Q 
HHHHHHHrlHH 

QlSQQ&QQQtQQ 

HHHHHHHHHH 

88888880)0)0) 

HHHHHHH 

OOOOOOOOOO 


0)M , h*»HM , ©<D®HH 

COrHrHiniaCOOirHOOin 

QOrMCOh-OCMrHr-IQOCO 

mNWfOCMNinHOCM 

o 

UJ 

r^ooooocooojcocMfH 
m cm co i cm rH in cm ^ in 

III 1 1 1 1 1 1 

«OrHCO®CMin^COCMr^ 
in 1 1 WMH 1 rH M* CO 

1 III III 

Qin^QcocOfH^rr-cM 
i in cm co r-i -m* i i in ^ 

rHinflO'M-OtaCOrHCOCO 

CMinCMLOrH^inrHfHrH 

o 

cocoin^cMSi^incMO 
CO CM rH | in CO CM rM in 
iiii i i i i i 

®^HOOU>(OiHO)S® 

co cm i in ^ co th i in 
iii iiii i 

comcor^OrHinocoO) 
mmcmh i i in * 'M* co 

1 1 1 1 1 1 1 1 1 1 
COCOCMrHCMCOLOOCOOO 
COCOCOCOCOCOCOCO’M-’M- 

>— s. 

z 

< 

fOCOCOCOCOCMCMCMCMvH 
rlHHHHHHHHH 
1 1 1 1 1 1 1 1 1 t 

HHHH888880) 
HHHHHHHHH 1 
1 1 1 1 1 1 1 1 1 

ll?ll IIII 

0)00)0)00)00000000 
1 1 I 1 1 1 1 1 1 1 

^^^™l 1 1 1 1 1 

COOOCOOOOOCOCOCOOOOO 
1 1 1 1 1 1 1 1 1 1 

UJ 

2 

N-/ 

COrHf^CDCMrHLOrHCMCM 

cococor^coh-cocococo 

inCMrHrHf'.^OOCOCOOO 

COCJ)8COM , COOCOOCM 

< 

inr-ir-icoinf^rHoocDin 

COCOCOCO^-LOrMCM^* 

^COCMOinCOOCOQO 
cm ^ ih co ^ in th 

^•^00QOI^CMO)O)ifhV 

inCOr-l-M-f-ICMCO^CO 

oincooocoooorHin 

HIOCM^^M'COHLOH 

os 

o>r-icoinr^o>cM^coo> 

in H H H H 

rHCOflOCO®CM^h»OrH 

CMCMCMCMCOCOCOCOfO'M* 

CO’M-©COO)*HCMCO^U) 

’M-HTHr^^ininininin 

cocor^r^h-h-h-r-coco 

mininu)u)inininu)in 


iHCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

/-N 

+ 
Q 
Q 
O Q 

QQOQQQ®®®® 

ininininminmininin 

Ki Ki Kb tfb Hb Kb (J| IQ IQ Q 

winininintnioinwin 

s o s Q) i^i o *s> 1 $} s IS} 

LOLOLDLOLOLDLOLOLOLO 

8888888888 

ininujLninioLoininin 


Q U)QlOQU)QU)GU)Q UH9 U> SMO IS) U> S U) 6) U> ® U> Q W 5> 10 ® in Q 

^ incocor-c-oocooois) qhh wwwo^^w in co <o n h* oo oo o o si ® h »h cm cm co <o -m- in 

^ co co co to co co co co to ^ ^ ^ ^ ^ ^ ^ in in in in in in in in in in 

CM 0> m O O O O 0) O 0> O 0) O O O O O O O 0> 0> 0)0)0)0)0)0)0)0)0)01 0 0)0)0)0)0)0)0)0)0) 


000)0000000 0) O) 0) 0) O 0) O) u) 0) 0) O) O) O) O) O O) O) O) O) O) OOOOOOOOOO 

OOOOOOOOOO OOOOOOOOOO 0)0)0)0)00)0)0)0)0) 0)0 0)0)0)0)0 0)0)0 


Z ZZ ZZ ZCOOQOOCO CD CD OS OS OS OS OS OS OS OS OS OS OS OS >->->->->- >- 2 Z Z Z Z Z _l -I -I -I 

<<<<<<UJUJUJUJ UJ UJ< < < < < <0- ft. O. Ol CL CL < < < < < < 3 D 3 3 D O O Z> Z> Z> 

IUL222222« <<<<22222E2 -)“)“>-) n ->“>“> =5 => 

CO 00 CO 00 CO 00 C4N CM h- CM * 0> G> ^ O CO 00 CO 00 CO 00 CO 00 C*> OO CO 00 CM h- CM h- CM h- CM h- CM h- 

fHiHCMCM i-CiH CM CM fH rM CM CM fH rM CM CM rH rH CM CM rH rH CM CM HH 


125 


132.24 



GEOCENTRIC EPHEMERIS FOR SATURN 


<J 

z 

o 

rHCMCO^’^’COOOLOlOCM 

CMCMCMCQ*U>COh-COQ 

O^IO^-COCOIOOO^CM 

SOMO(QHON(OU) 

niohhmoohsc 

^cococococo^cor^O) 

O <0 

rH + 1*- 

_J 

LLl 

r^CM^CMC-CMf-CMKCO 

coHr^ioiococOh-i'-i"- 

rlHHHHHHHHrt 

1 

hiosujqujom-oJm- 

C-COCOLOLQ^COCOCMCM 
HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

OtOJtO)tO)tO)t 

HH5MSO)OCOCOSN 

HHHH | 1 1 1 1 1 

1 1 1 1 

IS LO 01 
K CO CO 
1 1 1 

Hi 

<o 

< 

0)0)0)0)QQSQSS 

0)0)0)0)SQ<SM&ISM9 

0)0)0)0)SS)GSSS 

ssosooooooco 

®®Q®0)0)0)0)0>0) 

OSSS)0)000)00 

««®®SNSNN® 

OOOOOOOOOO 

oooooooooo 

00 <X> 00 

o o o 
o o o 

CL 

QQQQHHHHHH 

HHHHQQQSQS 

® ® QQ® ® QQQQ 

SQQ 

SIZE 

(*) 

HWWh0)U)0)N^^ 
U)(OS«00 0)0)QSQ 

000000000000000)0)0) 

HHHHHHHHHH 

CMCOCOCOCOOOJN^H 

QOOCON(OU)M > (OCM 

0)000000000000000000 

HHHHHHHHHH 

h-COOOCOCOCOCOCOOU) 

®0>N<0t<OH®»N 

©SSNNNSNO© 

HHHHHHHHHH 

16.62 

16.49 

16.37 

O 

CMrHOCOh-h-COCOCOCO 

QQO>0)0)0)0>0>0)0> 

coco^r^ooOf-tcMcou) 

OOOOOOQQQS 

l'-OD®CM'*COI^O)rHCO 

QQHHHHHHCMN 

^ CO CO 
CM CM CM 

2 

HHQQSGSSGS 

SQ88851HHHH 

HHHHHHHHHH 

H H H 

RV 

(K/S) 

O)H«C0NM-®W®N 

^■u>cococsii^h*®h*co 

C0lOO)00<*®QUW00 

LO<OlOCO®COrHLOO)CO 

COCOrH^QCM'M-CMOCO 

(OQ(OflOSCO©COO)CM 

®OOCOrHLDOO<0<OCO'«* 

COCOCOOOrHCO^COQCO 

eOCMQCOOUXSLO^CO 

rHL0tO®lO®OO<OCOCO 

rHI^rMCOCO^COrHh^CO 

SrHrHCOCOCOf^COCMh- 

0174 

1294 

0676 


or-LocorMcococoQrH 
HHHHH 1 1 1 1 

1 1 1 1 I 

^COO)«-M*<OOOQCMCO 
rH H H H CM CM CM 

LOCDh-h-COCOCOCOCOh- 

CMCMCMCMCMCMCMCMCMCM 

K <D LO 
CM CM CM 

RHO 

<OCMO)LOCMO)IOCMCOIO 

^roiHQO)r^cou)cocM 

WNWWHHHHHH 

HNMQh«OON® 
HO)®SWM-CMHQ« 
H Q S S Q ® Q Q GD O 

IOrHh»CO®<OCMCO<*® 

h-CO’M-COCMQOh-COLO 

0)0)0)0)0)0)00000000 

COCOCOCD<OCO<DCO<OCO 

K CO O 
CO CM ® 
GO 00 00 
CO <o CO 


00)0)0)0)0)0)0)0)0) 

oooooooooo 

OOOOOOOOOO 

O O O 

)ELTA 

^coior-'M-or^-oococo 

^OCMSUJNIOHIOOO 

UXSIOHNM’MHQQ 

0)0)«OBSNSNNN 

OrlCOCOCDOCO-M-r^CO 

lOrM^riaCMCOh-CO'*® 

«HCOU>OOCMCOfHh.COQ 

NNNN»®0>OQH 

HHHM*®0)®SO» 

rHLQCMrHCM < **l'‘-®CMCO 

K*CM®COCO^COrHO) 

fHCMco^^iocor-coco 

O)Nfl0 
CM O CO 
h* CM 
0)® rH 


OOOOOOOOOOOOOOOOOOCO 

00000000000000000)0) 

oooooooooo 

0) ® ® 
iH rH 


H(OtOO)SMQCOHCO 

(O0)®S®ONON(D 

SiHh-CMI^CMCOCMfOlO 

0) CO N 

DEC 

COCMh-COlOlOfHCO^r*. 
to CM CM 1 rH CO CM CM rH 

III Iftllll 

o-M-corococoiocMr-r*. 

1 CM CM LO M - LO CM I ^ CO 

*H©r-*COU)IOr^ < M'CDCO 

COCMCMrHrHrHrHCMCOlD 

CD ® 00 
CM rH 1 

111 llllll 

(OSMAOHSOON 
lO 1 rH CM CO ^ ^ tO 1 

1 llllll 

llllll II 

CO^CMOQOCMCOCOCOO 
i-» CM CO CO * ID U> 1 1 1 

1 1 1 t 1 1 1 1 1 1 

rHCMCMr-tOCOCMh-fH^- 
HHHH | | | ID ID 

i i i i ill 

h- O ® 
CO CM CM 

z 

< 

1 llllll 

000)0)0)0)0)0)0)0)0 
1 1 1 1 1 1 1 1 1 rH 

Q®5HSHS1Q®hhh 

HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

1 1 1 1 III 

hhhhhhhQQQ 

HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

® ® ® 
rH rH rH 
1 1 1 

LLl 

2 

w 

^QCOCM^OXO^COO 

OCOQCMCOfHCOQOCOCO 

CO®^COI^OOU)OI^^ 

h- rH CM 


&OOOOCMQCOCOBIOQ 
CO CO CO CO CM CM LO CO 

’M‘rHrH'*“CM<0C0^*®U5 
CM U> U> rH CO 

0)COCOO)CMLDOO®CMCO 
10 -M- CM LO -M- CO CO 

CM ® LO 
^ CM 

Q£ 

LO-M'COCMrHQOOh-LO'M- 

LOIOLOLOLOLO’M-'M'-M-'M- 

co»H®or^cou>^^co 

^'^’trcococococococo 

COCMCMCMCOCOCO'M'LOCO 

cocococococococococo 

h- 0) ® 
CO CO ^ 


CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CM CM CM 
CM CM CM 

/-N 

♦ 

O ® 
~> Q 
M- 

CM 

w 

LOLOLOLOLOLOLOLOLOLO 

LOLOLQLOLOLOLOIOLQLO 

OQQSQOQSQS 

LOLOLOLOLOLOLOLOLOLO 

® ® ® 
LO LO LO 

U)SU)SU)BU)QU)Ql 

u)cocor^r^ooooo)0)Q 

LOLOLOLOLOLOLOLOLOCO 

0)0)00)0)0)0)0)0)0) 

LOQIO&LOQLOQLO® 

QrHrHCMCMCOCO''*'*tO 

COCDCOCO<OCO<OCOQO<0 

oooooooooo 

ID®LD®ID®lD®tD® 

UHOWNNCOCDOOQ 

co<oco<ocococococor s * 

oooooooooo 

LO ® LO 
Q H H 
h- h- I s - 
0) 0) 0) 

UJ 

00)00)0)00)00)0 

0000)0)00000 

HrIHHHHHHHH 

OOOOOOOOOO 

oooooooooo 

HHHHHHHHHH 

oooooooooo 

oooooooooo 

HHHHHHHHHH 

0) 0) 0) 
0) 0) 0) 
rH rH rH 

h 

< 

O 

JJOOOOOOOOl 

DDDDD5353UJ 

->“><<<<<<<</> 

Q.a.Q.l(Lhhhl-h 

UJlDUJUJUJOOUOU 

wwwwwooooo 

|->>>>>>UWU 

UOOOOOOtUUJUJ 

ozzzzzzooo 

OOO 
LLl LU 111 
Q Q O 


WSH©HOH<OHU) 
CM CM rH t-H CM CM CO 

SU>GU)QU)SU)SlO 
rH rH CM CM CO rH rH CM CM 

O^'O’M-O'M'O’M-O^- 
CO 9-1 H CM CM rH 

®tO) 
rH CM CM 


126 


29 DEC 1994 9716 



C3 

Z 

o 

U)®OOODCMOOQOCOrHCO 

5»tNH©QUHS©H 

• ••••••••ft 

Of^COCMCOCOCOCM*)® 

ioo>iocM®<7>a>cMr^^- 
rH HT 00 CM ® 0> CO CO CM K 

^■r^COCMLOCMCMf^COO 

CMh-COOU>CMO)QOHTCM 


-J 

LU 

(DH(ONN(OCO fOtlA 
wiottwrtwwHH 
1 1 1 1 1 1 i 1 1 1 

8(0CI(0NHU)Qt<D 
1 1 rM «H CM CM CM 

C0h»rH<D®^O)C0C0CM 

COCO'M’TLOIOUXOQDC’- 

C^rHCO®lO®^0^0 

MOOOO)0)6)®®hh 

rH rH rH rH rH 


LU 

CO 

< 

X 

00(DO)O)O)O)OHSQS 

OM))9)0)0)0)0HSlQS 

0000)000®®® 

&S&S5SSSS2* 

QQ Q Q Q SH& SUS) 0) 

O0)0)0)(OQ)000000N 
0 0)0)0)0)0)0)0)0)0) 
OOOOOOOOOO 

SNNNNSNOOOOCO 

oooooooooo 

000000)0000) 


Q_ 

QQSSSSShhh 

hhhhhhhhhQ 

® ® ® ® ® ® ® ® ® ® 

®®®®® ® ®® ®® 


LU ^ 
M B 

M N - / 

(OU)U)(OOOHU)O^U)H 

CNJiHQOOOCOh-COCOCO 

COKCOCOh-OCMlOBHO 

U>LOWLOU>U)©CONh- 

CMO)OOQOCOr^OO®CMQO 

COCDO®rHCMCOLO<Dh» 

O'M’CococoHro^roTj- 

C0®rHC0Hr<Dh*-O®CM 


(O 

COCOCOLOLOLOLOLQLQLQ 

HrlHHHHHHHrl 

LOLOLOLOLOLOLOLOLOLO 

HHHHHHHHHH 

LOlOLOCOCOCOCOtOCOCO 

HHHHHHHHHH 

<Oh*h»h»h«h«N.r^coco 

HHHHHHHHHH 


O 

< 

OiOCMCO^-UXOr^f^CO 

CVICOCOCOCOCOCOfOCOCO 

oooococococoi^r*.<oin 

cocococococococococo 

^■COCMrHQCOh-LOCOCM 

COCOCOCOCOCMCMCMCMCM 

®coco^CM®oor^u)co 

CMHHHHHQQQQ 


2 

HrlHHrlrtHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 


RV 

(K/S) 

C0CMCM<*®rHCMfOCM® 

oco^cm^^-cmig^cm 

CMCOOcOrMLOOlOCO^ 

CO'^OCMIOCOCOCOLO^ 

cmloooo'M'Ocoodo 

SOOSWOONM-SO) 

OOl^lOlOCOCOrHQfOOO 

CMQODCOLOCOOOOOOO 

COCMrHf^h^CMCOCOrHCO 
rH^CMrHCOCMI^OO^^ 
UHMH®«0 0)NWM-Q 
h-LOCMCOCMLOh^COh-LO 

COrHLDOLOrHCOCOCOrH 

I^OOCO®rH«)COO®CO 

COOOrHh-LOCOrHCOCOO 

®^T^I^COCOCO®rH® 



co<NS>or^iocoiHO>h- 

NWNrlHHHH 

iocoqhcoiosaho 

I 1 1 1 1 HH 

1 1 

IOKO®CMCO^IOQOh* 
rHrHrHCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

COCOOOCOCOCOh-r^COLO 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

z 

DC 

3 

K 

< 

</) 

DC 

O 

RHO 

9.6795 

9.6781 

9.6767 

9.6753 

9.6739 

9.6725 

9.6711 

9.6697 

9.6683 

9.6669 

9.6655 

9.6641 

9.6627 

9.6613 

9.6599 

9.6585 

9.6571 

9.6557 

9.6543 

9.6528 

9.6514 

9.6500 

9.6486 

9.6472 

9.6458 

9.6443 

9.6429 

9.6415 

9.6401 

9.6387 

9.6372 

9.6358 

9.6344 

9.6330 

9.6315 

9.6301 

9.6287 

9.6272 

9.6258 

9.6244 

UL 

CO 

M 

DC 

LU 

DELTA 

OrHh'-h'-OOOOCMOO'*® 

tHCOHtNliJHWS 

OCOCMCOCOCOCMCOOrH 

rHOICOCO^"^U)U>LOCO 

M-^HM-M'QUSOtH 

LQf s *COCMLQCMCMflOlOCO 

CO^lOlO^COrHCOlOrH 

<O<0<DQ0<0<DQ0LOLOL0 

CMCMrHC0rHO><S0>O>t0 

LOC'.’M'CO-M’N-CO^OO® 

NCMSHU)C0HM*«0O) 

’M”*COC0CMrHrHQO>00 

WUJOOXftOMHCMH 

®ooLOCMOr»ooc'-®<o 

rHCM^tOh-OrHCOCOCO 

COh-COLO^-COCOCMrHG) 

2 

UJ 

X 

Q_ 


®®®®®®®®®® 

HHHHHHHHHH 

® ® ® ® ® ® ® ® ® ® 
HHHHHHHHHH 

® ® ® ® ® ® ® ® OO) 

HHHHHHHH 

OOOOOOOOOO 

LU 

O 


(OU)HS(OrOMQO)«D 

HMHQMO)SU){ON 

CMOOLOrH^COrHCMCMCO 

COrHCOCOrHCMCMCMCOlO 

M 

ct 

1— 

o 

LU 

^rtNONCBlOWHCO 
CM 1 1 CM CM LO 1 LO CM CO 

| III III 

LO’M'SCOLOiHCOh-CO® 

^’M'^'COCO-M'UJCMrHCM 

®QOCMrHLOOO’M’COO)^ 

LO’M'rHrH^LOLOCOLOrH 

rHCQOCOIOCOI^OOI^LO 
CM CM rH rH i LO ^ CO CM rH 

5 

o 

O 

®®Or».U)CM®Ct>fOO 

rl ^ CO CM rH ^ CO H 

| till III 

LOiHh-fOOlOiHCOlOCM 
1 LO CO CM 1 LO ^ CM rH | 

0)N<OU)M'M*IONO)CO 
Hf CO CM rH | LO ^ CO CM CM 

^^^™l 1 1 1 A 

f'-CMOOLOCOrHrHCM^C'*' 
HH 1 1 1 | | | | | 

o 

LU 


®®oooooa>cbob 

■M »H 1 1 1 1 1 1 i 1 

ONNNN(D(0«M0«D 

till lllll 

loioioioio^^Hr^^ 


O 

z 

< 

LU 

2 

w 

II 

h-OCMCQCOSOOO®^ 

LO®CMC0C0C-C0C0C0rH 

i i i i i i i i i i 
OOCOOOCDCOCMrHCOCMCO 

1 1 1 1 1 1 1 1 1 1 
COOMHHHOMNO) 


< 

C-COCMCOOJO^CM^r* 
U) CO CM rH r-t rH CM CO 

CMO)COCO®COfH^-lOCO 
rH CO LO rH CM -M“ LO rH 

r^CO'M-CDCO’M-OJN.OiCO 
HHH LO CO CO LO rH 

®COOiH-*COCMCO^*rH 
CM rH LO CM HT U) 


DC 

HCOIONOIHCOIONO) 

CM^flOCOrHCOlOI^®CM 
rH rH rH rH CM CM 

^COOO®rHCOLO<Oh-0> 

CMCMCMCOCOCOCOCOCOCO 

®rHCMCMCOCO^*^-^CO 



CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

cocococococococococo 

CMCMCMCMCMCMCMCMCMCM 

cocococococococococo 

CMCMCMCMCMCMCMCMCMCM 

COCOCOCOCOCOCOCOCOCO 

CMCMCMCMCMCMCMCMCMCM 


♦ 
® 
® 
Q Q 

®®®®®®Q&QQ 

LOLAL0LOLOLOL0LALOLO 

® ® ®®®®®®®® 
LOLOLOLOLOLOLOLOLOLO 

®®®®®®®®®® 

LOLOLOLOLOLOLOLOLOLO 

®®®®®®®®<s>® 

LOLOLOLOLOLOLOLOLOLO 


“) Q 

CM 

w 

SlOI9U)QU)SU)S(A 

CMCMCOCO^-^LOLOCOCO 

OOOOOOOOOO 

®IO®LO®LO®IO®U> 

h»h'.OOCOO>0>®®rHrH 

NCs.r^h»h>i^(DCoa)(D 

0)010)0)0)0)0)0)0)0) 

®LO®LO®LO®lO®LO 

CMCMCOCO'M-^LOLOCOCO 

oooooocooooooococooo 
0) 0) 0) 0) 0) 0) 0) 0) (A (ft 

®IO®LOOIO®IOQLO 
NNCOCOOlOQ QHH 
QOCOOOCOCOOOOOOO) 

oooooooooo 


LU 

IAU)U)U)lOU)U)U)U)U) 

0)0)0)0)0)0)010)0)0) 

0)0)0)0)0)0)0)0)0)01 

HHHHHHHHHH 

LOLOLOLOLOLOLOLOLOLO 

0)0)0)0)0)0>0>0)0)0> 

0)0)010)0)0)0)0)0)0) 

HHHHHHHHHH 

LOLOLOLOLOLOLOLOLOLO 

0)0)0)00)0)00)0)04 

0)0)000)00000) 

HHHHHHHHHH 

lOLOLOlOtOLOlOLOtOlO 

OOOOOOOOOO) 

OOOOOOOOOO) 

HHHHHHHHHH 


< 

O 

ZZZZZZCQCQCDCO 

<<<<<<LULULULU 

CD m DC QC DC DC DC DC DC DC 
LU UJ < < < < < < 0. CL 
LLLL222222<< 

DC DC DC DC >>- >->->->- 

Q_ a. Q. Q. < < < < < < 
<<<<222222 

ZZ Z Z Z Z-l-l-l-J 
3333333333 



COOOCOOOCOCOCMh-CMh- 
rH i-» CM CM H H 

oMr^^o^o^ocoa) 

CM CM rH rH CM CM 

cocococococococococo 

rH rH CM CM rH rH CM CM 

CMh-CMI^CMr^CMr^CMI^ 
rH rH CM CM rH rH 




127 





GEOCENTRIC EPHEMERIS FOR SATURN 


o 

z 

o 

COOO^'M’COIDLOCOtICO 

HQQQQHNCOWCO 

ONO^tOWOlOCOrt 

lDCOOOOOCO<*r-lO>KID 

WlOHgWSttCOtt 

COHQOOONSNOOO) 

N. CO 
QCM’M- 

-1 

UJ 

CMCMCOCO<*''t'lDLOCOCO 

HHHHHHHHHH 

’M-r^cococooocoi^CMh*. 

KN'N-COCOIDID^^'CQ 

HHHHHHHHHH 

llllllll 

CMNCMCDH<PH<0H<0 
COCMCM«1«1QS)OSO>CO 
HHHHHHH 1 1 I 

1 1 1 1 1 1 1 

CM N- CM 
00 h» N* 
1 1 1 

UJ 

CO 

< 

T 

000000>0)0>0)ISHS)ll& 

0>0)0)0)0)0)0)«ss 

0) OMKOt 0) 0) Ok SMSH& 

GH9 Q ISMS) S) O O O O 
«i»Q&S2®000)0 
SSS)S)QO0)O0)0) 

AOOOOOOONNNN 

0)0)0)0)0)0)0)0)010) 

0>D>0>0>0>0>0>0>CI>0k 

N» N» CO 
0)0)9 
0)0)0) 

Ol 

SQQSSSShhh 

hhhhhhSQ®® 

SQQSSSSQQQ 

QG)G) 

UJ 

oocMtoi^oocoi^'M-oco 

fOUXONCOOMSHHCJ 

cor^cocoo)cou>i^coio 

CMCMCMCMrHiH®O)00f^ 

<OO>lDilC0«llDI&'M’O> 

CO^COCMtfiOl^CO^CM 

ID ® <0 
H®» 

CO 

OOOOCOCOCDCOOOODO) 

HHHHHHHHHH 

oooooooooooco 

HHHHHHHHHH 

COCOOOCOCOKN^N^ 

HHHHHHHHHH 

N- h» <0 
H H H 

o 

HQOMOtfONCMH 

Skl&0>0)0>0)0)0)0>0) 

hhhhhmco^ioco 

00)0)0)0)0)00)0)0) 

ODO>iKM^<OOOS)CMCO 

0)0)OSSSGHHH 

ID N. O 
HHH 

2 

r*ilS)QS)QQQG)Q) 

QS6H&SH&QQQIQI 

QGHHHHHHHH 

H H H 

RV 

(K/S) 

CMCMOCOCMCOCOQQCM 

CDCMlDOiiCMtDQCM^ 

H^NM-«)tOOiaH<0 

OOCOCOQOOOK^iHOOQ 

oococoior^coficocooo 

SJOJCO^IDCMO'M’COCO 

NMCOHOOOOOIOOO 

'M'lii^^ro^ooiicoco 

LDOitSCOfICOCMCOCMO) 
OCON.IDCOO^'M'OXO 
CJ N COQN HCOCM S) 0) 
CMOOCOCOC01D«HIDN>CO 

0> ii <0 
rM ID CM 
NCOO) 
^ Q CO 


COWQCOflO^WQSlO 
NWWHHHHH 1 1 
1 1 1 1 1 1 1 1 

MS)CMU)M&MU)NO) 

1 HHHHH 

fHCM^LDCON-COCOCOOO 

CMCMCMCMCMCMCMCMCMCM 

CO 00 N- 
CM CM CM 

RHO 

0) U) H (0 CM 00 (0 0) f S 
CMiHSCON-lD^CMiH® 
CMCMCMH H H HHHH 
CO<OCOQO<OCOCOCD<O<D 

COilh-CMOO^CMDQCO 

CON-lD<*CMii0>OON.tD 

€HSQtSHS)SOOOO 

COCOCOCOCOCOLOLOLOLO 

HNCMOOCOOMQlOH 
’M*CMilO>00<OlD^*CM»1 
0) 0)0) 00 00 CD CD 00 CO 00 
LOLDLOLOLDLDLOLDLOID 

CD CM N- 
0) 00 CD 
N» N» N» 
LO LO ID 


0k0)0)0k0)0k0)0)0)0k 

oooooooooo 

90)0)0)0)0)0)0)0)01 

0)0)0) 

)ELTA 

^N.<OlOOJCMO)<Nr^CO 

lDCOCOO)KCMCMt&'M*CO 

H^CONNCOOCOWH 

bo>oooon»i^cocococo 

lOHWNCOOHCONN 

IDCMCOCON-'TOOCOIOCO 

QQQrlCOCOOCOCOfO 

«OCOCOCOCOCOCOh*f^OO 

-M-CM-M-IDtH-M-CON-COCO 
N-ilO>iiN.IDLDN-0<0 
OXOCMQNUXOHOOD 
COOISHH WCOM*U)lO 

0) ID CD 
ID N- N- 
<0 CM 
CO N- 00 


o>cooocooooococooooo 

OOOOOOCOOOOOOOOOOOOD 

00 00 0)0)0)0)0)0)0)0) 

9 0)0) 


r-io<a^®io<o^iocM 

N.KCMO><M®^-h-0>CO 

CMiilDOOCMIDN-OJCOlD 

CO CM ^ 

DEC 

O)COO>h»O>0)COlOCOLO 
ID CO 1 CM CM 1 CM 1 1 CM 

OOtlh-rxCOlOOOtSQOCM 
’M* 11 CM CM 1 1 

■ III llll 

CM^lD’M-r-lCOfKOtacO 
CM -M- 1 CM ^ ID 1 | HH 

K 1 1 ft 1 II 

coco® 

r-t CM ^ 

III 

®U)HN^MQO)«N 
<h rM CM CM CO <* ID ID 1 fH 

llllllll 1 

1 1 1 1 llll 

CDCOtO^COiHOOlDiir^ 
CM CO M- 10 1 fill CM CO CO 
llll lllll 

II III II 

ii'M’N.cocoh-coeoo** 

llftlllllll 

III 
00 11 CO 
CM CM r-» 

z 

1II9I9II 1 

^ ID ID 

1 1 1 1 1 1 1 1 1 1 

IDL0L0L0C0C0<D<0<0C0 
1 1 1 1 1 1 1 1 1 1 

llllllllll 

COCO<OCO<OCO<0<OCOCO 

llllllllll 

III 

CO CO CO 
I 1 1 

UJ 

2 

w 

QCOQr-OCOlOCOCOCO 

CMlDCOf^ODCOQQilCM 

h^ncmwhohoq® 

^ oco 


<S0>QCMN»C0C01Dh*C0 

COJDCMCOCOCOCMi-itOCO 

COOOCOOJh-OUOCOCON* 
11 CM ID CO r-l ID ID LO 

0)0)OON*IDCO<S)OOCO<0 
CM ID CO CM CM CO ^ il ID 

0)1 DO) 
CO CO CO 

K 

C0CMCMiH®O)C0N.lD'<- 

'M-’M-’M-'M'^COCOCOCOCO 

cohqconcoidconh 

COCOCOCMCMCMCMCMCMCM 

H®0>90)0)0)0)®® 

CMCMr-»r-)f1f1i1i1CMCM 

rH CM CO 
CM CM CM 


CO<OCO<0<OCOCOCOCOCO 

CMCMCMCMCMCMCMCMCMCM 

cocococococococococo 

CMCMCMCMCMCMCMCMCMCM 

COCOCOCOCOCOCOCOCOCO 

CMCMCMCMCMCMCMCMCMCM 

CO CO CO 
CM CM CM 

+ 

Q 

_ § 

G)S)S)QS)QS)G)S)Q 

LDIDIDLDLDIDIDLOLOLO 

QS>S)QS)S)S)IS)QQ 

LOLOLOLOLOLOLOLOIOIO 

S)IS)S>tS)S)S)S>8)S)Q) 

IDIDIDIDIDIDIDIDIDID 

GGG 
ID ID ID 

O O 
~> Q 
'«■ 

CM 

Q lO d U) S IO Q U) Q tO 
CMCMCOCO*"*IDIDCOCO 
0><7)0)0)0k0)0)0)0k0) 
0)0)0)0)0)0 0)0)0)0) 

G)IDS>IDS)IDS)IDG>1D 

SSCOOOOOOQHH 

0>0)0)0)0)0)S)QQS 

0>(7>0>0>0>0>S)GS)S) 

HHHH 

QlDQlOQIDQlOQID 

CMCMCOCO’M-'M-LOIDCOCO 

HHHHHHHHHH 

GU)G 

h* h» 00 

GGG 

GQG 

HHH 

UJ 

IDIDIDIDIDIDIDIDIDID 
0)0)0)0)0)0)0)0)00) 
0 0)0)0)0)0)0)0)0)0) 
HHHHHHHHHH 

LOLOLOLOLOLOLOtDLOLO 
0)0)0 0)0)0)0)0)0)0) 
0>0>0)0>0>0>0>0>0>0> 
HHHHHHHHHH 

IDIDIDIDIDIDIDIDIDID 
0)9 0)0)0)0)0)0)0)9 
9999999999 

HHHHHHHHHH 

ID ID ID 
0> 0> 0> 
0> 0) 0> 
HHH 

h 

< 

O 

J JOOOOOOOH 
DDDDDDD3DUJ 
->"><<<<<<<</> 

0.0. Q.(Lfl.hhhhh 
tlilUliJUJUJUUUUU 
WCOCDtDCOOOOOO 

(->>>>>>UUU 

UOOOOOOUJUIUJ 

OZZZZZZQOO 

uuu 
UJ UJ UJ 

ooo 


CMSH<OHCOH©HIO 
CM CM il rH CM CM CO 

QID Q tD tSMD Q ID S ID 
*1 rH CM CM CO *1 *1 CM CM 

CO iH r-t CM CM *1 

O) <+ 0> 
rH CM CM 


128 


29 DEC 199S 10080 


GEOCENTRIC EPHEMERIS FOR URANUS 


o 

z 

o 


UJ 

</) 

< 


HWU>0>WN«0)NU) 

CO^CMQOif^flD^rcOCM 


^*0)’M-(7)COODCOOOCOCO 

NN(i)K)ttlOIOOO 


t^U)<D0)M<0HN(O 
HOOlQONSOOtOU) 
• ••••••••• 

WOO WN MS WNNN 

N-N*000Da>O)QQfHfH 


H»C0U)^(O(OWNH 


WNWNWNWNCMN 

CMCMCOCO'*'*IDIDCO40 


SOJWtNHWQN 

’M'COCOC040h»N>0000 


CM N* K CM CM K CM N- 
NSNNSDCOIOU)^ 


I I 


I I I I 


®®®Q®5Q®<»0) <D Oi Oi Oi 0> Oi 0) 0» OD 0) ®®®S ®Q®®®(9 ® 

QQ® ®®QQ® 0)0) (7) O) 0) O) 0) 0) <7) 0) 0) 0) ®®®®®§®®Q® SSSS3SSSSS 

®®^®®®®@0)0) mmmoimmmmmm a a 3 § 3 3 3 33 3 3333333333 

HHHHHHHH®® SSSSS69SS)® HHHHHHHHHH HHHHHHHHrir! 


LU^ 

ISI C 
W w 

QHWWfO^CONCO® 

IOIDLOIDLOLOIDLOIDQ0 

HWtttOOOHWt® 
<0<DCD<0 40COSNNN 

SCO® HWCOtlOUXO 
N.N.CDOOOOOOOOOOOOOO 

(0(0(0(0(0U)U)tC0M 

oocooocooocococoooco 

GO 

cocococococococococo 

cocococococococococo 

cocococococococococo 

cocococococococococo 

o 

< 

COflOlOLO^^rrOCMrHr-l 

QSQQQSGSQS 

QO>OON*VlO^COCs|rH 

®0)0)0)0)0>0)00)0l 

®®OIOOODNNDDD 

0)0)00000000000000® 

IDIOIDIOCOCOCOKh'OO 

COOOCOCOCOOOOOGOCOCO 

2 

C0404D<D<D<D40V<0<D 

COIOIDIOIOIOIDIOIOIO 

lOIDIOlOtOIOlOIOIOID 

IDIOIOtOIOlOlOlOIOlO 

RV 

(K/S) 

4000'<f®CMCM400><040 

^0)®NO>rlHNNC0 

ntotnssNOi® 

HW^^W®U)0)HW 

tNIOOHOCOCONt 
IACOHO>N®COOIO)01 
ttU)OOa><DCM40*H*40 
® 40®MN® ID0)®0> 

WWU)NU)®U)t®N 

&'4’IDQIO&OOCM40CM 

(OOONHHMOIOO 

©WlONOONtHNW 

OOCSIIOOOO) WHNCM 
MDS®O)N®NO)00 
(OSOQOlOCONNt 
N-CMCOO)COCOCMIDI^OO 


N^<0 00®W«^<ON 
HHHHWWWNCMN 
1 1 1 i 1 1 1 1 1 1 

00 00 0)0)0)0)(ONNU) 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

^«HO)NU)<OHOOD 
NNNHHHHH I I 
1 1 1 1 1 1 1 1 

(OfHfHCOCOODfHCOlDh- 
1 1 H tH H H 

RHO 

«WH®O»09N(OU)t 

0>QiHCMCMC0^U>VI^ 

HNWWNNNNWN 

HHHHHHHHHH 

cocMH®a>a>fs.4Oi0* > 

COO)®HHNCOtU)tt 

CMCMCOCOCOCOCOCOCOCO 

HHHHHHHHHH 

WNH®O)C0N<0U>^ 
NfflO®®HN«tlO 
« CO CO '*«***<*<* <* 

HHHHHHHHHH 

fOWH®0)OON©W-4- 

®NC0O)O)QHN«^ 

HHHHHHHHHH 


0)0)0>0>0)0)0>0)0>0» 

HHHHHHHHHH 

0MJ)(AO)O)(AO)O)O)D) 

HHHHHHHHHH 

0)0)0)0>0)0)0)0)0)0> 

HHHHHHHHHH 

0)0)0)0)00)0)0)0(7) 

HHHHHHHHHH 

UJ 

o 

OMOHNStOCOOMO 

OOQOOU)0>OOCMCMOOH 

QNNNHIAOMtN 

®O)O)CO00S(D(OU)t 

COO>I0«-II0COHU)HU> 

«HO>VCSirvCOCSQOO>M 

0)®«tU)N0)®NU) 

COCOCMrHQO>OOCON-V 

«H»NtSOONU)N 

0)®U)U)HCO®U)D^ 

NH^OO«OO^f®NU) 

U)U>tWC0NNWHH 

N®NCONCOOONHN 
® COCO® U>N©MU)C0 
*‘C0CD*IDh»O'M’00C0 
HHHHHHWNWC0 


S0)0»0>0»0l0>0}0)0) 

NHHHHrlHHHH 

0)0)0)0)0)0000000000 

HHHHHHHHHH 

oooooooooooooooooooo 

HHHHHHHHHH 

COOOOOOOOOOOOOOOSOOO 

HHHHHHHHHH 


COU)MCONO)QO®H® 

tNH®®C0«t»© 

COVCMtHCOiH^CON-CO 

NNlOHCOQCOfO©© 

o 

UJ 

««0>0>lO©N^®H 
fH CO ^ ID 1 1 1 ID ^ CM 

1 1 i t III 

4Dr^OO(7>fHCMCOCO'*lD 
1 1 1 1 HHHHHH 

1 1 1 1 1 1 

N©U)N«C0tNC0® 

IDCMlDtHCO^lOIOIOlO 

i i i i i i i i i i 

Q<0Nt NC0HC0HN 
^ CM 1 * rH * fHCOID 1 

II Iflllll 

®HH®C0N©NIS© 
CM CO U) ID 1 iH CM ID 

o 

i i i 1 1 1 1 1 1 1 

lOCOCONNNNNNN 
HHHHHHHHHH 
• ill iiiiii 

II IIIIII 

NNN«©U)U)^fO« 

HHHHHHHHHH 

1 1 1 1 1 till 

CMH ®OOOOON®lOt 
HHH 1 1 1 1 | | | 

z 

< 

COCOCOCOCOCOCOCOCOCO 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

cocococococococococo 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

llllllllll 

COCOCOCOCOCOCOCOCOCO 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

COCOCOCOCOCOCOCOCOCO 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

LU 

2 

r»©H®0>MOHHN 

tWNCONNCOCONO) 

t©s®<otcowwt 

HOMfltHHQCOU)® 


N®HQ0MO®C0Ht 

fHCO^O'lOLOLO'CCOH 

NWW^®HU)tCOU) 

IDCMIOfHCO^^^COCM 

00 U) 00 <0 0 ) 0 ) U) 0 ) ® o> 

fH N ^ U) H H 

h-C0QN-lD^ID®'M”M- 
CM CO ^ 'M- ID fH CM ’M’ 

oc 

lOONCOOtOHMOt 

HHHHHWNNNN 

^rU>ID40<D40 40 40 40 40 
CMCMCMCMCMCMCMCMCMCM 

©lOUi^'tWWHHQ 

CMCMCMCMCMCMCMCMCMCM 

O®N-«0U)L0^-C0CMCM 

HHHHHHHHHH 


HHHHHHHHHH 

N N N N N N N N N N 
HHHHHHHHHH 

HHHHHHHHHH 

N N N N N N N N N N 
HHHHHHHHHH 

+ 

s 

Si 

a a 

IDIOtOIDIOtOlOIOIOlO 

® ®Q® ®® ®S® ® 
IDlOIOlOtOIOIOIOlOU) 

® ® ® ® ® ® V ® V V 

LQLQLOLOLQLOLOLOLDLQ 

GSSSOQQSOIS 

IDIDIOIDIDIOIDIDIOID 



ID 

V 

ID 

V 

ID 


ID 


ID 

V 

ID 

V 

ID 

V 

ID 

V 

ID 


ID 

V 

ID 


ID 

V 

ID 

V 

ID 

V 

ID 

V 

ID 


ID 


ID 

<S) 

ID 

V 

ID 

V 


CO 

M- 


ID 

ID 

<o 

co 

r- 

h- 

00 

ao 

o 

O 

V 

V 

rH 

|H 

CM 

CM 

CO 

CO 



ID 

ID 

to 

to 


N- 

00 

00 

0) 

O) 

<S> 

V 

tH 

fH 

CM 

CM 

CO 



-M- 





+ 



+ 

* 



ID 

ID 

to 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

to 

to 

to 

to 

to 

to 

to 

CM 

N— / 

V 

V 

V 

V 

V 

V 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 



to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

40 

to 

to 

to 

to 

to 

to 

to 

V 

to 

CD 

to 

to 

to 

V 

V 

to 

V 

V 

V 

to 

V 

to 


CO 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

CO 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

CO 

00 

00 

00 

00 

00 

tu 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

o 

0) 

0) 

0) 

o 

0) 

o 

0) 

0) 

O 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

a> 

0) 

O) 

0) 

0) 

O) 

0) 

<7> 

0) 

0) 

0) 

Oi 

Oi 

Oi 

iH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

*H 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

H 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

r“ 

< 

z 

z 

z 

z 

z 

z 

CO 

CO 

CD 

CD 

03 

oc 

oc 

OC 

oc 

oc 

OC 

OC 

a: 

oc 

OC 

oc 

OC 

oc 

>- 

>- 

> 

> 

> 

>- 

z 

z 

z 

z 

z 

z 

-1 

-J 

_l 

-J 

a 

< 

< 

< 

< 

< 

< 

UJ 

UJ 

UJ 

UJ 

UJ 

< 

< 

< 

< 

< 

< 

< 

Ol 

a. 

a. 

Ol 

CL 

CL 

< 

< 

< 

< 

< 

< 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 



-) 

“) 

“1 

-) 

“) 

U- 

u. 

u. 

u. 

u. 

2 

2 

2 

2 

2 

2 

2 

< 

< 

< 

< 

< 

< 

2 

2 

2 

2 

2 

2 

“> 

—> 

3 

3 

3 

“> 

3 

“) 


“) 


ID 

V 

ID 

V 

ID 

V 


0) 


0) 

* 

H 

to 

fH 

to 

fH 

to 

fH 

ID 

V 

ID 

V 

ID 

V 

ID 

V 

ID 

V 

ID 

V 

* 

0) 


0) 

*■ 

(7) 


0) 

* 

0) 



fH 

fH 

CM 

CM 

CO 



fH 

fH 

CM 



fH 

fH 

CM 

CM 

to 


fH 

fH 

CM 

CM 

CO 


fH 

fH 

CM 

CM 

CO 



fH 

fH 

CM 

CM 



fH 

fH 


129 


142.94 



GEOCENTRIC EPHEMERIS FOR URANUS 


o 

z 

o 

COCOCOLOCOCOO>LOCOrH 

QiHCsin^©r^O)r-ico 

rHCMCOlOODQ'M'GOCMCD 

U>h»0)rHCOCOOO<S)COLO 

rHlOO>COh-rH^fs.O)<7) 

QOQCMlOh-QCM'M’COQ 

co co 
co co -M- 

_J 

UJ 

oocooocooocooocoo)** 

COCOCMCMrHrHQQO>0> 
HHHHHHHH | I 
1 1 1 1 1 1 1 1 

0>’M’0>LO<S>lOQ<OrHCO 

ooflor^r^i^cocoioio^ 

i i i i i i i i i i 

iHKCMh-CMCOCOOOCOrH 
* CO CO CM CM rH rH I | 

1 1 1 1 1 1 1 

LO ® LO 
rH rH 

UJ 

</> 

< 

SSSSO)O)0)O)O)(D 

6)0000)0)0)9)0)0) 

SOSS0)0)0)0)0)0) 

(A 0) OKA OMA <A 6H& Q 
0)0)0)0)0)0)0)QQO 

o»o>o>o»o>o»onsH&Q 

SQSSQQSOQS 
QQ® ® SO® Q<3<& 

osihsm&qoqqS 

ill 

a. 

HHHHQQQQS8 

IQ6SSQQHHH 

HHHHHHHHHH 

rH rH rH 

SIZE 

(") 

HQOMO^MHO)N 

OOOOh-Kh-h-f^h-«OCO 

CO'M’COrHQOOI'-LO’M-CO 

CO<D<DCO<OLOLOIOLOIO 

CMHQaOKDOOOSN 
LOLOLO** **'* *<* 

h- 00 CO 

* 

COCOCOCOCOCOCOCOCOCO 

COCOCOCOCOCOCOCOCOCO 

COCOCOCOCOCOCOCOCOCO 

toco co 

o 

CDOHSrHCMCHCO'M’lOCO 

a>ooo)0)0)0>o>o>(7>o> 

r*»a>0>QrMCMCO'**IO 

OMAOSUSQSSSS 

cocor^h*ooooooo>o>o> 

QSGSSSOGSS 

0) O) CO 
DDD 

2 

LOLOLOLOLOLOLOLOLOLO 

IOIOLOCO<OCO<D<OCO<0 

COCOCOCOCOCOCOCOCOCO 

CO CO CO 

RV 

(K/S) 

OHOHQMHCOQOS 
rHCMrHCOQrH<D<OCO<M* 
CO 00 CO & © <0 LO to I-* CO 
SlOMNOtQAOHM’ 

oo'*o>r‘*cMu>HrcMQ* 

’M’rHfs.CMLOrHhs.fs.CMrH 

COQr^<O^TCM^CMO>Q 

IOHM&U>GOOMDtO»IO 

QrHLOO>0>®lO®CMO> 

CM<f*-U>COCOO>rHCMO> 

LOLOCOCMCM^th-COCMrH 

h-COCOh-LOCMCOM'®^ 

8604 

2936 

7047 


0)«Hco^(jot^r^ooa>o> 

rHCMCMCMCMCMCMCMCMCM 

OKA <A CO N CO » M 1 CO H 
CMCMCMCMCMCMCMCMCMCM 

O>^lOC0rHO>COM*CM® 
HHHHH I 

CM LO I s - 
1 1 1 

RHO 

<oM«HQ>o>o>r^<au>co 

LOCON-OOCOOXStHCMfO 
U) LO LO LO to to CO CO <D CO 
HHHHHHHrlHH 

CMrHQOXDf^CDlO'M’CO 

^LOCOCOr^QOO>Q<HCM 

cococococococor^i^K 

HHHHHHHHHH 

CM rH Q 0> CO K <0 LO HT CO 
CO’M'LOLOCOI^COOJQrH 

r^r^Khoh-r^Kr^oooo 

HHHHHHHHHH 

1822 

1831 

1840 


0) 0) 0) O) 0> 0) 0) 0) OKA 
HHHHHHHHHH 

0)0KA0)0KA(A0>0)0> 

HHHHHHHHHH 

(A(AOKA(A(A(A<A(A(A 

HHHHHHHHHH 

(A <A (A 

rH rH rH 

)ELTA 

rHa><OCOrHfs.CMG>LOCO 

©r-WHlOHHfOCOH 

COM'rHCOlOCOrHOif'-CO 

coN-iouxor^cocooMa 

LO<Dt-H*0>QCM0>b-rH 

(OHtOOSQCDCONCM 

M’COHOKOOCOQNM- 

HCMCOCOHflO<Or^h*-CO 

r^rHh*.^-O)O>CMC0«SC0 

rHCO-M-I^COCOf^COCOLO 

5>LOQ^a>rHC0LD<O<O 

(AOKSQQHHHHH 

1605 

1488 

1300 


a>QOa3COCDCOQOOOOOO> 

HHrlHHHHHHH 

(A O) O) 0) O) (A 0) 0) 0) 0) 
HHHHHHHHHH 

<A<ADQDQ<9DSQ 

rHrHCMCMCMCMCMCMCMCM 

DDD 
CM CM CM 


lOCOI^COO>'M , COCOCOa> 

OMDCOHTrHh-COCOCOCO 

KCOCO^h-COa^CMCO 

CM CO ^ 

DEC 

«DQ00CMrHr^O>f^CM<O 
rH 1 Hf CM 1 LO LO 1 rH 

K 1 II II 1 

CO LO CM 1 ^ CO CM CM CM CM 

III tlllll 

HTCMCMCOCO^-COCMOCO 
CO M* IS 1 rH CM CO 'M' -M- LO 

CO LO CM 
LO LO LO 

II II 11 1 

'M’COCOCMCMCMrHrHCMCM 
1 1 1 1 1 1 1 1 1 1 

III llllll 

cMCMcoHr'triocot^oook 
i i i i i i i i i i 

QrHCM^-LOCOr^COO® 

hhhhhhhhhn 

llllllllll 

rH CM CO 
CM CM CM 

/—v 

z 

< 

cofocococococococoro 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

COCOCOCOCOCOCOCOCOCO 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 
COCOCOCOCOCOCOCOCOCO 
CMCMCMCMCMCMCMCMCMCM 
llllllllll 

CO CO CO 
CM CM CM 
1 1 1 

UJ 

3E 

CMLOCMCOOCOIOOMOCM 

COOCOCMh-CMflOlOr-B* 

O»<*O>«-ICO*HCM101OO» 

CM SI 0) 


N'tCON^QC'KANH 
CM LO CM ^ CO CM fH CM CO 

LO’M'OXSLOCOtHrHlO’M' 
^ CM CO rH LO ^ ^ 

LOHCAHMDMO MfO 
'M'LOLOrHCM’M'lOrHCOLO 

CO CM 0) 
rH CO 

a: 

HQQQOKAOXAOKA 

»H r-t *H tH 

OOQQrHrHCMCOCO^IO 

HHHHHHHHH 

COr^COSrHCMCOIDCOI^ 

rHrHrHCMCMCMCMCMCMCM 

<ADH 
CM CO CO 


h.fs.fs«h-h-h»h-h^r-h. 

HHrlHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

I s - n- 

rH rH rH 

♦ 

Q 
O ® 
“> Q 
M- 

CM 

w 

<SQQG>QQGHSkGM9 

LOLOLOLOLOLOLOLOLOLO 

GH&Q QQQQQQQ 
LOLOLOLOLOLOLOLOLOLO 

® ®® ® QQQ® &® 
LOLOLOLOLOLOLOLOLOLO 

Q ® ® 
LO 10 LO 

lOQIOsilAQIASIfiS 

co'*HrLoioco<oi s »h»co 

<O<O<D<DC0CD<O<D<D<O 

<0<DCD<D<D<DCD<D<0<D 

U)QU>»U>QlOQIOQ 

coojcaoohhcmcmco 

<D<DC0<O<D<DC0<D<O<D 

LODlODLOQlOQtOD 

COM-M-LOLOCOCOr^f^CO 

r— t-— — r-r—r*- 
COCOCOCOCOCOCOCOCOCO 

6785 

6790 

6795 

UJ 

<DC0<0<D<D<D<DCD<D<D 

CDOOOOOOOOOOCOOOOOOO 

<AOtCftCft<AO)(AO)OMA 

HHHHHHHHHH 

<0<D<D<0<0<D<D<0<0<0 
COOOOOOOCOOOCOCOOOOO 
0)0)0)0)0)0 0)0)0)0) 
HHHHHHHHHH 

COCOCOCOCOCOCOCOCOCO 

OOOOCOCOGOOOOOOOCOOO 

CA(AOtOKAOKA(AOKA 

HHHHHHHHHH 

1986 

1986 

1986 

h 

< 

Q 

JJOOOOOOlft. 

DDDDDDDDUJliJ 

->“)<<<<<<</></> 

fl.Q.d.Q.hhhhhh 

llllUUJLUUUUUUU 

<000<0<0000000 

»»>>uuuu 

OOOOOOUUIUJUJ 

zzzzzzoooo 

KJ OO 
UJ UJ UJ 

oaa 


'M'OCOOOCOOOCOOOCMh- 
CM CM rH rH CM CM 

CMKCMI^CMI^CMr^CM^. 
rH rH CM CM rH rH CM CM 

HQH<0HOH<0H<0 
rH rH CM CM rH rH 

rH <0 rH 
CM CM CO 


130 


31 DEC 1986 


o 

! § 

I^OOOrH^OOCOQOCOQ 

mqcomoonqooo 

h»©L0L0lOh»OlCM<OB 

C01OtC0WHQQ0>O) 

IOHQOIOCOHONCOU) 
C0 00NNNScoq)<O(O 

^ CM B CM ^ 
CD©©** 

UJ 

S>u>01*'0l''*01'*00e0 

CMCMCMCOCO'M'^-LOLOCO 

a> co oo co oo co oo co s cm 

CONN00 00 05 0QQH 
hhh 

•*•••••••# 

r^CMr^CMKCMh-cMi^cM 

rHCMCMCOCO-*>*-l0l0© 

HHHHHHHHHH 

I** CM h- h» CM 
I0NNNN 

r-l »H t-l r-t r-l 
1 1 

1 LU 

CO 

< 

X 

gQSQQQQQQO) 

SQQQQQQQQO) 

050)050)05050)05050) 
0>010)01010>0>010101 
0)0)0)0)0)05 0)0)0)0) 

01BB&B(S>©qqq 

053QSQQSQ3Q 

QSQGSSSSSQ 

GGGGG 

SIQ5HSO 

GGGGG 

0- 

HHHHHHHHH® 

Q Q Q Q Q Q Q Q Q Q 

Qhhhhhhhhh 

HHHHH 


UJ, 

M I 


t/> 


CO OQQHMPOlfltON 

'M'HfLOLOLQLQLOLOLOLO 


OlBCMCOUlCOOO&rHCr) 

U)CO<OCDCOCO0Oh«Nh- 


^■COr^-OOOr-tCMCOCO^ 

^^1^1^000000000000 


00000000000000000000 


CO CO CO CO CO CO CO CO CO CO CO fO CO CO CO CO CO CO <0 CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO 


CO 

3 

2 

< 

DC 

3 

DC 

o 

ll 

to 

M 

DC 

UJ 

2 

Ui 

X 

CL- 

UJ 

o 

M 

DC 

I- 

2 

UJ 

o 

o 

UJ 

a 


o 

< 


CO 

> \ 

a:*: 


o 

X 

DC 


2 

UJ 

o 


Li 

UJ 

Q 


2 

< 

UJ 


< 

a: 


a>oor^r^«ocoio^^<o 

ssssssssss 


WHQOOONOlOlOt* 

G 6) Q O) 0) O) O) O) OMA 


«WHQ®O)O>0000S 

o>o>oio>o>gococoooco 


t**N.r>.h»t^h-r^oooooi 

COOOOOCOCOODOOOOCOCO 


CO<OCOCO<OCOCO<OCOCO CO CO CO U> 10 to LO 10 10 10 LOLOLOLOLOLOLOLOLOLO LO 10 10 LO 10 LO 10 10 10 L 0 


^OdOllflNOlNNt 

QHHNHSCOCOHOi 

COCO»HOOO^<*N.^CO 

BCOLOUiUl^rHCOBCM 

SCM^COOOBCMCOLOCO 
HHHHHNWNNW 
I I I I I I I I I I 

OiOOf^COLO^COCMrHB 

'M’l 0 <OI"-COO>SJrHCMCO 

cococooococoa>a>o>a> 


COCOfOCON^ClIOQO) 
OlOOCOrHOiCOSCONCO 
U>r^l^COCOfHOO«HMCM 
CM&QOQCMCMOlLOOOOi 
• •••••§#•• 
r^cooooao>a>ooa>Nco 

CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


0»a>N<0U)^(QMHQ 

<O^LOCOI^COO)?SHCM 

©OOMJKJXJJOMSQS 

HHHHHHHWNN 


huxdwshohdcow 

rHCOCMCOOl&OlCMOOOl 

^rcoQ^fHiotoioMO 

OOLOrH^fCOCOlOCOQCO 

io^co«-40»r-u>co«Hoo 

NWNNHHrlHH I 
I I I I I I I I I 


OtOONCOIO^COCCHS 

CMCO^lOCOr-COCDOfH 

QSSSQOQQHH 

CMCMCMCMCMCMCMCMCMCM 


r^suioicooicoiotoco 

LOOo«^<oLor^Qo>oor^ 
CvHSNN W^-HCO NN 
H©QtSU)Q<O<DC0 

COCOr-»rH^COO)rHCOLO 
III H rl rl 


OlOOh-«0L0<*OOCMrH& 

fHCMCO^IOCOI^OOOQ 

HHHHHHHHHW 

CMCMCMCMCMCMCMCMCMCM 


2222222222 2222222222 ®o>o>oo>a>o>o>o>a> a><»oioioioio>oioiol 

HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH 


<OQ<NCO^tHLOCOO>0) 
<CMfOCOKrHOlCOCMOO 
SKfOOOCOOOrHUiOOtt 
HQ® 0)0)CDOONCD<0 

Q <3 Q C» O) OJ a> O) 05 O) 
NNWHHHHHHH 


COCOCOCM^IO^^QOO 

HHO)CONNCOQO>0> 

COLOCOOOQrHCOLQCOOO 

U)tCOWWHQO)®S 


cooooiocM^-^co^r® 

<OQHNCO^COtO>H 

rH^KSHTOl^QCO*- 

r^COIOlO^COCOCOCMCM 


h-h^OlO^r^CMCOOXO 

OllOCOOll^CMUi’M’QCO 

HQOMSQNtNHU) 

WNHHWNNNCOCO 


OOlOkOtOlOtOMIOOOCO 00000000000000000000 00 00 00 00 00 00 00 00 00 00 

HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH 


CM ^ CO L0 CO 10 B 00 CO 10 CM rH 00 10 K CM © 01 10 O) C005QHQ t O) O) S © <+ CM 10 rH ^ CO rH 10 


^ CQ CM I 
I I I 



* 

00 

Oi 

to 

rH 

co 

CO 

SI 

* 


h- 

CD 

CM 

<D 

Oi 


w 

u» 

CM 

lO 

CM 

* 

1 

CM 

co 

* 

LO 


rH 

fH 

rH 

Cs. 

00 

00 

Oi 

Oi 

B 


rH 


H 

rH 

rH 

CM 

1 

CM 

1 

CM 

1 

CM 

1 CM 

CM 

CM 

CM 

CM 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

<0 

CO 

CO 

CO 

i CO 

CO 

CO 

CO 

CO 

co 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

fO 

CO 

1 CM 
1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

1 © 


SI 

* 

CO 

rH 

Oi 

to 

Oi 

00 

CM 

Oi 

0) 

rH 

<0 

IO 

rH 

u> 

CO 

CM 

* 

CM 

* 

CM 

* 

fH 

CO 

OO 

CO 

CO 

rH 

* 

10 

ID 

LO 

10 

* 

CO 

rH 

to 

CM 

lO 

rH 

CM 

CO 

* 

* 

CO 

' h- 

00 

Oi 

B 

rH 

CM 

CO 

CO 

* 

* 

10 

10 

10 

10 

IO 

IO 

i CO 

CO 

to 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 


OiOO'eOlrHrHOOfQ©h. 
HHH I I LO CO CM | 
III III I 

CMCMCMCMCMrHrHrHfHQ 

cocococococococococo 

I I I I I I I I I I 

COCOCOCOCOCOCOCOCOCO 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


COCOOOCM^COr^OOQCM 
CM I COrH^rH^rHLOCM 
I I I I I I I | | 

QQO5O5C0 00NS ©CO 
C0C0CMCMCMCMCMCMCMCM 
I I I I I I I I I I 

COCOCOCOCOCOCOCOCOCO 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


OHS) QHN Q CO 05 CMH Q <0 U) Q 00 U) LO M 1 00 Q 




iH^*rMCO®^COO>CO^ 
CM n|> rH CM CO 10 


L0L0*'*COCOCMrHQB 

NNNNSSSSNN 


COQNM’QCONOOHOO 
rH CM CM CO Hf -«■ L0 CM CO 


O>C 0 ^-COU>'«rC 0 C 0 CMrH 

cocococococococococo 


r^Kts.h.rs.i^r^h*.i^i^ 


Si 

Si 

b 

B 

Si 

b 

Si 

B 

Si 

Si 

B 

Si 

Si 

Si 

Si 

B 

B 

Si 

SB 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 

s 

Si 

s 

s 

s 

s 

si 

s 

s 

s s 

Si 

a® 

IO 

10 

IO 

IO 

IO 

to 

to 

LO 

IO 

to 

LO 

LO 

to 

LO 

to 

LO 

10 

1010 

10 

IO 

to 

to 

10 

LO 

to 

to 

IO 

LO 

LO 

IO 

LO 

LO 

10 

LO 

Ui 

LO 

Ui 

Ui Ui 

3 Si 

Si 

IO 

si 

to 

si 

LO 

si 

to 

si 

IO 

si 

to 

Si 

to 

Si 

LO 

si 

U) si 

10 

s 

ID 

si 

ui 

si 

to 

si 

to 

si 

to 

si 

LO 

si 

to 

si 

LO 

si 

ui 

S Ui 

* 

Si 

Si 

rH 

rH 

CM 

CM 

CO 

CO 

* 

* 

to 

10 

CO 

CO 

N 

h- 

00 

a>0i 

Oi 

s 

s 

rH 

rH 

CM 

CM 

CO 

CO 

* 

* 

LO 

LO 

<0 

co 



00 

00 

Oi Oi 

* 

CO 

co 

00 

00 

co 

CO 

CO 

CO 

00 

00 

00 

00 

CO 

CO 

00 

00 

00 

CO OO 

00 

0) 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi Oi 

CM 

CO 

CO 

CO 

CO 

CO 

co 

co 

CD 

CO 

CO 

CO 

co 

co 

CO 

co 

CO 

CO 

(DO 

CO 

CO 

to 

CO 

CO 

CO 

CO 

CO 

to 

to 

to 

CD 

to 

CO 

co 

CO 

co 

CO 

CO 

CO CO 


UJ 

I- 

< 

o 


h- 

h* 

h- 

K 


N. 

t*- 

I". 

1*. 

1^ 

1^ 



1^ 


1^- 

h- 

N 

1^ 

h- 

h- 


1". 



r- 

1^ 

h» 

I". 

!*• 

I s * 

h- 

!"• 


h- 

r- 

h» 

h- 

h«* 

h- 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

OO 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

0) 

a> 

Oi 

0) 

Oi 

Oi 

0) 

0) 

Oi 

Oi 

Oi 

01 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

0) 

o> 

Oi 

01 

05 

0> 

rH 

rH 

rH 

rH 

rH 

rH 

iH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

2 

2 

2 

2 

2 

2 

CO 

CO 

00 

00 

00 

DC 

DC 

DC 

00 

00 

OO 

DC 

DC 

00 

00 

OO 

00 

OO 

> 

>“ 

>“ 

> 

>“ 

>“ 

2 

2 

2 

2 

2 

2 

_l 

_l 

_l 

_J 

< 

< 

< 

< 

< 

< 

UJ 

UJ 

UJ 

UJ 

UJ 

< 

< 

< 

< 

< 

< 

< 

CL 

CL 

Q- 

a. 

Ou 

a. 

< 

< 

< 

< 

< 

< 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

u. 

Li. 

u_ 

UL 

LL 

2 

2 

2 

2 

2 

2 

2 

< 

< 

< 

< 

< 

< 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

LO 

S 

Ui 

S 

LO 

S 


Oi 


Oi 


rH 

CO 

rH 

CO 

rH 

CO 

rH 

Ui 

s 

Ui 

s 

LO 

s 

Ui 

S 

ui 

S 

LO 

S 


Oi 

'M- 

01 

M- 

Oi 


01 


0> 


rH 

rH 

CM 

CM 

co 



rH 

rH 

CM 



rH 

rH 

CM 

CM 

CO 


rH 

rH 

CM 

CM 

CO 


rH 

rH 

CM 

CM 

CO 



rH 

rH 

CM 

CM 



rH 

rH 


131 


147.68 


GEOCENTRIC EPHEMERIS FOR URANUS 


o iococsco^r-fHLOi-ioo 

Z r- COOk 6k rH M * to KCD 

CD^COCO’M'CDKSCMtO 
6k CM * CO 00 6k CM IO f* Ok 

00*H^006kCO«DOO«HrO 

•H^«>oo«Hcotor^6kCM 

K <0 to 

to CO rH 

-J CM K CM 00 CO 00 CO 00 CO 00 

UJ 

HHHHrlHHHH I 
1 1 1 1 1 1 1 1 1 

^okWakVsktoQtoQ 
okoooor^r^r^cocototo 
i i i i i i I I i l 

COfHCOrHf^CMI^CMOOCO 
^ CO CO CM CM rH rH | I 
1 1 1 1 1 1 1 1 

H © H 
*H 

Ll) OQQQO0)0)0)C>0> 

CO Q OS) S S O) 0> 0) o> 0» 

< QSSSS0>0>0)0)0) 

OkOkOkO)OkOkOkOk6k6k 
0k0k0k0k0k0k0k0k6)6k 
Ok 0) 0) 0) 0) Ok Ok Ok s> © 

6k6k6k6k6k6k6k6k6)6k 
QQ6k6kQQ6kQQ6k 
6k 6k 6k Q 6k Q 6k Q 6k Q 

6k 6k 6k 
6k ® Q 
6k 6k 6k 

Q_ HrlHHHSSlSlSQ 

SSQQSSIOQHH 

HHHHHHHHHH 

HHH 

UJ ^ HO)CON©t«HO>© 
ki» ooi^-h-r^f^h*.h-r^co<o 



co cocococococococococo 

CO’M'COfHlSOOh-lO’M-CO 

cococococolololoiolo 

cocococococococococo 

CMtH6kOkOOOOKf^COCO 
to u> u> * <* <* <* <* * ^ 

cocococococococococo 

3.46 

3.46 

3.47 

OM&fHr-lCMCO^UXOK 
O ODOkOkOkOkOkOkOkOkOk 

oookSkrMCMco'M'^rujco 

OkOkGSkSlSkQSQQ 

h»KOOGDOkOk6k6k6k6k 

6k6k6k6k6k6krHrHrHrH 

6k 6k 6k 

HHH 

2 lOlOlOlOtOtOIOlOlOtO 

LOLOCOQOCOCOCOCOC0CO 

COCOCOCOCOCOCOCOCOCO 

<0 CO CO 

^ QNU)«U)^HO(OM 
w h'<oco<s>coQfH'*'*ro> 
> — CO rH 6) CM CO CO LO CO 6k 
DC it O)0)N«NQH®NN 

la^cocococooi^O’M- 

iHCOOkCMCOCMOMOCO® 

0>r^’M'6kM“Qh-r^OOrH 

^uk^Tf-iukooooh-^r® 

lO^COrH6kOk^COU>CM 

6k006k<O6k«HU)6kOk00 

cOfHcOf-HCo^cooor^co 

COCOKKIOCOQCOCMOO 

h* Ok 

Ok CO O 
CM Ok CM 
CO 6k to 

h-or-ico^cor^oocook 

HHWWNWNNNN 

OkOkOkOkOOr^COlO^TCO 

CMCMCMCMCMCMCMCMCMCM 

rHOkN-UkCOrHOkCO^rH 

CMHHHHH 

6k CO LO 
1 1 1 

ocor^coio-o-coMfH® 
O 6t r-t CM CO lO <0 h» 00 0> 

X CM CM CM 04 CM CM CM CM CM CM 

X CM CM CM CM CM CM CM CM CM CM 

OkC0h-«O^-COCMr-i6kOk 

O)6k*HCMC0*M'UkC0h-h- 

CMfOCOCOCOCOCOCOCOCO 

CMCMCMCMCMCMCMCMCMCM 

(DKCOtO^COCM«-l6kOk 

a>0)6k*-«CMco^u>coco 

coco^-^^-^^*^^^* 

CMCMCMCMCMCMCMCMCMCM 

CO CO 
N CO Ok 
^ ^ ^ 
CM CM CM 

0)00)0)0)0)0)000 

©0k0)0)0)0)0l0)0)0) 

HHHHHHHHHH 

OkOkOkOkOkOkOkOkOkOk 

HHHHHHHHHH 

Ok Ok Ok 
HHH 

< LO CM CO 0) CO CM sa ® 

h- CMKKCMrHLOCMCM^h- 

-I QlOf-*COtOCMQOOCO’M- 

UJ ** ^ lO U> CO K 00 00 Ok 6k 

U)0)HN©^^U>HK 

CMKCOf^iHCM*Hh.6kOO 

coHisaMowsaM- 

HCMCOCO^’U>COf*-C*'*0O 

«H6kM-NNH»NU> 

CMCMCO^TCOCMCM^QOk 

rHh-CMh-iHLOOOCkCMCM 

0k0)6kQfHr-tr-»CMCMCM 

CM Ok + 

w toco 

CO CM rH 
CM CM CM 

° 00 00 00 00 00 00 00 CO CO 0) 

rlHHHiHHHHHH 

OkOkOkOkOkOkOkOkOkOk 

HHHHHHHHHH 

0k0k6)6k6k6k6k6k6k6k 

fHfHCMCMCMCMCMCMCMCM 

6k 6k 6k 
CM CM CM 

CMQOOCOCMQr^'M'OOOO 

h-CDOOCOrHi-Hr^CMOrH 

fHh-OkCMIS»HCMLOCOCM 

CO iH Ok 

COCMOkQ^frHrHCO^N 
O IO CO 1 10 CO CM »H | | | 

LU II 1 1 1 1 

CMCMCMCMCMCMCMCMCMCM 

^■lOCkOkCMOOCOOOtHh. 

iHCM-M-IOCMN-tH-M-CMLO 

aiiiifliftii 

^i-iokoocorookcocoh* 

CO rH N* CM 1 rH LO CM U> 

(ill | | | | | 

IO CM lO 
CM LO rH 
1 1 1 

^^•■^^louktocor^h*- 

CMCMCMCMCMCMCMCMCMCM 

OOOkOk6kr*IHCMCMCOCO 

CMCMCMC0C0C0C0C0C0C0 

i i i i i i i 1 1 1 

V 'O* to 
CO CO CO 
1 1 1 

1 1 1 1 1 1 1 1 1 1 

cocococococococococo 

,-N CM M CM CM CM CM CM CM CM CM 

Z I I 1 1 1 1 1 1 1 1 

s 

W IO 00 CM rH CO CM Ok 6k Ok 

1 1 1 1 1 1 1 1 1 1 

cocococococococococo 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

iiiiiiiiii 

cocococococococococo 

CMCMCMCMCMCMCMCMCMCM 

IIIIIIIIII 

CO co co 

CM CM CM 
1 1 1 

CDOkOOfHOkh^corOQOCM 

CO«HOOC06kOOUkh»6k6k 

^ CO CO 

r^QooSkcooo^r^^r^ 

LOCM*“CMlOCOCMrHrHrH 

CDQQtOCOCMCOOkOk^ 
CM ^ CM tO CO *H IO ^ 

CMtO6k0krH<*QI».C0IO 

•4’'*IOLOrMCM'*LOrHCO 

■O' CO CM 
tO rH CO 

m OQOO k 00 00 OO 00 00 00 

COCOCMCMCMCMCMCMCMCM 

OOOOOkOkOkSfHTHCMfO 

CMCMCMCMCMC0C0C0C0C0 

'*U>C0f**Ok6krHCM'*lO 

cococococo'*^*"*'*- 

CO 00 Ok 
'O-'O-’O* 

N N N N K N N N N I s * 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

HHH 

/-v 

Q 6k Q 6> 6k ® 61 ® 6k 6k Q 

ts to to to to to u> to to to to 

Q ® 6k 6k 6k O 6k ® 6k 6k 
LOLOlOlOIOtOLOtOIOLO 

loloioloioloioloiolo 

6k 6k 6k 
to to to 

Q Q •••••••••• 

-) IS Qt0 6kt0 6ki0 6kt0Ql0 
Q Q *H rH CMCM CO CO *■ 
M- ISSSSSSSSSS 
CM K NN h*h* f- h* K h- K 
w 

6kL06kt06>tO6>l0QI0 

U5i0«0<0h-r-00000>0> 

QQ6k6k6kQQQ6k6k 

6kl06kl06kin6kU)6kU) 

6k6kfH«HCMCMCOCO^^ 

HHHHHHHHHH 

h.h.fs.r^i^h>h^r^r^r^ 

7150 

7155 

7160 

SKSSSNNNSN 
00 00 00 00 00 00 00 00 00 00 
OkOkOkOkOkOkOkOkOkOk 
UJ HHHHHHHHHH 

ssnsnsnnns 

OOQOOOOOOOOOOOOOOOCD 

OkOkOkOkOkOkOkOkOkOk 

HHHHHHHHHH 

COOOCOOOCOOOCOCOOOOO 

OkOkOkOkOkOkOkOkOkOk 

HHHHHHHHHH 

1^- h- h- 
00 00 00 
Ok Ok Ok 
rH rH rH 

< _jjooooooo.a. 

O DDDDDDDDUJUJ 

-)-)<<<<<<</>(/> 

O.O.ft.fl.l-hhhhh 

UJlilUUJUUUUUO 

wwwwoooooo 

>>>>>>0000 

OOOOOOUJUJUJUJ 

ZZZZZZOQQO 

O U O 
UI UJ UJ 

aoo 

'M'OCOOOCOOOCOOOCMh* 
CM CM rH rH CM CM 

CMh-CMh-CMh-CMh-CMH- 
tH iH CM CM rH tH CM CM 

»HCDr-tC0fHC0r-M0«HC0 

rH iH CM CM rH »-4 

rH CO rH 

CM CM CO 


132 


31 DEC 1987 


GEOCENTRIC EPHEMERIS FOR URANUS 


o 

s 

lDlO®®G>fO®&<& 

0)NU)(OMQOOMOt 
• ••••••••• 

tOCMQr«»<O<O<DC*0>CM 
CM 1H 5 00 h- © lO < <0 <0 

lOO<®lQrHOOQO<rH 

CMHH88SOOOO 

Oh-LOCM®CMID®<® 

®OT®®rHCM<NCMCOCO 

UJ 

WSlflSlOQtOltO 

HWWWCO^^^IOU) 

<04<COCOOOCOOOCOOO 

tO(ONNCOOOO)0»$Q 

iH iH 

COODCOGOfOODCMKCMK 

iHrHCMCMCOCO<<LOU> 

HHHHHHHHHH 

CM^CMf^N-CMh-CMh-CM 

®cor*«-r^h-h-®®®LO 

HHHHHHHHHH 
1 1 1 1 1 1 

Ul 

CO 

< 

X 

QG)Qt&lS)tS>tS)®tS}G} 

SSSSS®®®®® 

000)000)00)0)® 

00)00)0000^0) 

00)00)0)00)000) 

0)OI9OS99SSSl 

OOS)G)QQQISkQ(S) 

0)0)SQQQSSSG 

®KMS<S)«iQS)Q<S)Q 

a. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

® t» Q Q ® Q ® si Q si 

OCDhhhhhhhh 

HHHHHHHHHH 

UJ \ 
Nl* 

NNfl0O)O>®HNtU> 

<<<<<IOIDIOIDIO 

®®Oi-«CM<LOh-OOQ 

U>LOU5COCOCO<OCOCOr^ 

mcouxdnooodhcm 

NSNNMsSCOOOOJ 

COCOCOCOCOCOCOCMCMtH 

®®®ro®®aw®ro 

<n 

cocococococococococo 

cocococococococococo 

cocococococococococo 

cocococococococococo 

< 

GQHAOCOOOSNCDU) 

HHSQISQSQSI& 

<COCMCMH®0)OONC£> 

SSQSSHSOOOO 

U)<COCOCMHrt®QO> 

0)00)0)0)0)0)0)0)® 

0>0)®®®®0)0)0)l S> 
®®®®®®®®®0) 

2 

(D (0 O (0 (D O tO (D (0 (0 

(OtDCOCOCOCOLOIDIDlD 

IDIDLDIDIDIDIDIDLDID 

IDIOLOIOLOIOLOIOLOLO 

RV 

(K/S) 

h»tt>COl0«HQOOh»CDh* 

CvJ(OMOOC4<<OiH<D<«H 

QcOiHQ>o»<eo<cou) 

OMIOSNMD WNH 

(DtONOtOHHSHO 

co s Huxofcoeosoo 
CMO>oor^cocoh-0)Hco 
COCM® CO<SCMiH®<K 

MOIOOHUJNNNU) 

NQHCf)<0®WNlDCM 

<<«<O0)CMQMD 

®N-<OCM<lD<rH® 

SQNSN<H<NH 

r*.«®®®CMf^®CMS) 

U>®CO<2lD®r^COCO< 

<®<®<DiH<OrHLQ® 


NQM^COOOOMfOtO 
1 HHHHrlMMMM 
1 1 1 1 1 1 1 1 1 

<of^oocoa)0)0)co<x>K 

CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

COUXCMiHOlsilDCOIS) 

CMCMCMCMCM 1 H 1 H 1 H 1 H 1 H 

llllllllll 

®®C0QrH<®O)rHC0 
1 1 1 1 H H 

RHO 

W'tCOWHQOXDN© 

QiHCvlCO<U>lOflOf s *00 

LOIDLOLOLDLDLOIOLQLO 

CMCMCMCMCMCMCMCMCMCM 

U><<OCMr-»®O>00K«0 

o>QiHCMco<<io<or^. 

IOC0<DC0<D<DCD<DC0<O 

CMCMCMCMCMCMCMCMCMCM 

LD<COCMiHlS>0)®h»® 

®®Qi-tCMCOCO<lDCO 

©(ONNNNNNNS 

CMCMCMCMCMCMCMCMCMCM 

ID<COCMi-l®®®?>-® 

r^®O)QiH<NCMC0<LD 

C-h-f"*®®®®®®® 

CMCMCMCMCMCMCMCMCMCM 


OOOOOOOOOO 

HHrlHrlHHrlHH 

oooooooooo 

HHHHHHHHHH 

OOOOOOOOOO 

HHHHHHHHHH 

0)0)0)0)0)0)0>0>0)0> 

HHHHHHHHHH 

DELTA 

QOO®<OiHOO®CMh-® 

<I^IDIDQ®CMQC0C0 

®®fO®t0O<®rH< 

rHfHiHgHao)0)ooflor^ 

<0iHiHiH|^<iHCM<CM 

COHHOUJHNWSO 

tOOHCM<<DNOHCM 

«OU>U)<(OCMiHQOO> 

<<O)lDlDC0i-*CDC0lD 

®<HCOO®NOOrt 

LDh*QCOCDiH®QCDCO 

oosMDiou)<<no) 

<D®iH®OcOQ®I^CO 

LD<iH<id<5)CMCMO> 

®®r-.co®r^®iH<h* 

COCMCMCMCMCMCMCOCOCO 


OSDQQ0)0t0>0)0) 

CMCMCMCMCMiHi-liH»-tiH 

000)000)00)0(0 

HHHHHHHHHH 

®®®®®®®®®® 

HHHHHHHHHH 

®®®®®®®®®® 

HHHHHHHHHH 


C01DQ<®OIDC0CMtH 

QlDOQlDOCOCMlDfO 

SOOSHDOCMHHtOO 

QQCMCOO®®COCM< 

CJ 

UJ 

N(D(ONO)O)00U)H(O 
CO LO rH CM CO < ID | iH«H 
I J | | | | | II 

®CO«QCONH(OHN 

CM CM CM CO CO CO << 10 ID 

<®®LDCMS)t^CO®CM 
1 iHrHCMCO<<tOIO 1 

®®®I^<QID0>CM< 
1 1 1 1 1 1 LQ < < CO 

a 

LDlO<O<0<O<D<Ot^f^f^ 

cocococococococococo 
1 1 1 1 1 1 1 1 1 1 

cocococococococococo 

llllllllll 

llllllll 

®®®®®®®®®0) 

cocococococococococo 

llllllllll 

1 1 1 1 

0)0)00)0)0)®®®® 

cocococococococococo 

3 

cocococococococococo 

CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

llllllllll 

cocococococococococo 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

llllllllll 

COCOCOCOCOCOCOCOCOCO 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

llllllllll 

cocococococococococo 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

UJ 

2 

QCOOkCOiHOMOCOCMOD 

®®Q®CM®rH®rO< 

QQC'-cocMcoaeoroco 

UXSlOXCOHCMCMh- 

«< 

QCOQCOCOOOCOOQ 
iO CMCO<<IOID<< 

KOh*®lDQ0iHQ<CM 
CM < rH< CM CO CO CO 

IDCMCOQCMOlCMCMOOrH 
MHIOO) CM ® rH CM < 

NHOIOCMONCOMS) 

ID rH CM CM CO < ID rH 

X 

t&CMfQ<tO®h-®OQ 

LOLOtOtOLOLOlOiOLO 

1HCMCMC0C0<<<<< 

<<COCOCOCMrHrH«)® 

ID 

®®h»<OLO<CQCMiHiH 

tDIDlDtDLDLDIDlDlDLD 


r^h.h.j^h.r^r^^N.00 

HHHHHHHHHH 

oooocococooo®ooooco 

HHHHHHHHHH 

®®®®®®®®®h* 

HHHHHHHHHH 

N N N N N h. N r*** N N 

HHHHHHHHHH 

/— N 
+ 

Q Q 
"> 5) 
< 
< 
<N 
•w 

tOIOlOlOlOLOlOLOLOlO 

LDLOIOIOIOLOIDIOIDLQ 

D SMS) Q O OD D D S 
ID U) U) U) ID U) ID U) U) U) 

QQ>5)QIS>Q<SHS>&G> 

LDIOLDIDIDLDLOIDIDLD 

lOQlOOlOOlOOIOQ 

<Of^h-COOOO)0)tSSiH 

HHHrtHHHCJMM 

NNNNNNNSNN 

IDISL0«>ID®10®IDQ 

1 HCMCMCOCO<<IDID<O 

CMCMCMCMCMCMCMCMCMCM 

IDQlOl&LDQtOQlDG) 

tONSCOOOOODDH 

CMCMCMCMCMCMCMCOCOCO 

lD5>lD5)L0QL0iaiDQ 

rHCMCMCOCO<<LOlDCO 

cocococococococococo 

UJ 

oooocooooooooooooooo 

oooooooooooooooooooo 

Oi 0) 0) 0) 0) Oi 0) O) 0) 

HHHHHHHHHH 

OOOOOOOOOOOOOOOOOOOO 

ODOOOOCOOOOOOOOOCDOO 

00)0)^0)9)0)00)0) 

HHHHHHHHHH 

®®o®®®®®®® 

®®®®»®®a®® 

0)0)0)00)0)0)0)0)0) 

HHHHHHHHHH 

®®®®®®®®®® 

®®®®®®®®®® 

00)0)0)0)00)00)0) 

HHHHHHHHHH 

< 

o 

zzzzzzoocococq 

<<<<<<UJUIUJUJ 

-nn-j-HULiLiL 

CD CO DC DC OS X 0£ DC * DC 
UJLU<<<<<<CLCL 
U.U.2 222 22<< 

0£ DC DC an >>->*>>- >- 
(L(L(L(L<<<<<< 
<<<<222222 

ZZZZZZ-J-J-J-J 

3DDDDDDDDD 


10G)tO(S>tOtS)<0<0 
iH rH CM CM CO HH 

<OlD®ID®lDQ<® 
CM CM rH iH CM CM CO 

<0)<0)<0><0)<0> 
IH rH CM CM iH rH CM CM 

COCOCOCOCOCOCOCOCOCO 
iH 1-* CM CM HH 


133 


152.39 



GEOCENTRIC EPHEMERIS FOR URANUS 


o 

g 

U)N®0)0)0)r(tC0« 

flOCOCOKOOOfiCN'M- 

00 ID CM® OO OO® CM 
LDh-OftCM^CODOOftCO 

coior^o>ftcou>r^ooo 

L0h»0)ft'«rC000OCML0 

CM O 00 

N-® CO ' 

UJ 

N-CMN-CM^CMCOCOCOCO 

’M'^COCOCMCMftfl®® 

HHHHHrlHHHH 

1 1 1 1 1 1 I 1 1 1 

COCOCO^O^O^-QID 
o>0)0ooor^f^co<0flou> 
i i i i i i i i i i 

OlOOCOHOHNCMN 
ID'M^COCOCMCMftfi | 

1 1 1 1 1 1 1 1 1 

CM CM <0 | 

1 1 

LU 

<D 

< 

SSQSSSOkOOlO) 

0000000)0)0)0) 

S)OOSQQ0)0)0)0» 

OOOOOOOOOO 

0)0)0)0)0)00)0)0® 

0)0)0)0)0)0)0)0)00 

oooooooooo 

oooooooooo 

oooooooooo 

o o o 
ooo 
ooo 

0- 

hhhhhhSSQQ 

OOOOOOOOrHiH 

HHHHHHHHHH 

HHH 

SIZE 

(") 

QO)oor-<0'M-cOfH®co 

CDh-r^h-h-h-h-h-r^CO 

COCOCOCOfOCOCOCOCOCO 

©lOCOCMOCOh-lD^CO 

CO<OCDCO<OIDIDIDIDID 

cococorococococococo 

CMOOOXSKCOCOCOLO 

id id '♦’**■*• -<r -o* 
cococorococococococo 

3.45 

3.45 

3.45 

O 

QftCMCMCO^UXOKCO 

0)0)0)00)0)0)0)0)0) 

COOQftCMCO'M’lDCOh- 

0)0)00000000 

NOOO)0)OOflHHCM 

OOOOftftftftftiH 

i 

i 

CM CM CM | 

ft ft ft 

2 

IDlOtOIOlOlOlOlDIOID 

IOUX0C0C0<D<D<0<DC0 

C0<O<O<D<D<OC0<O<O<D 

<o <D (0 

RV 

CK/S) 

OCMCON-CMCMflN-CM® 

OOh-CMiHCOCDCOKfi 

NQOHHUH&COOHH 

OOOCO^OftCMflCO 

OHrMOOM’IAIOHCO 
lOCOCOI^O'M-OO^'M* 
0> lO O * O ID O O) CO 
CMLOCO^rHUOQOOOCOCO 

IDftCOCMCO^CM^fHT 

SO)HO<DHCOtO)N 

ftCOOHCMOXOUXOCO 

OCMtDLOLDCOftCO^O 

5926 

8529 

2985 


<ooo®fico^<Dr-cooo 

•HiHCMCMCMCMCMCMCMCM 

O) O) O) a» O) CD N CO lO t 
CMCMCMCMCMCMCMCMCMCM 

CMftO)l^lDCOft®CO^ 
CM CM ft rH ft ft ft 

ft o CO 

i i 

RHO 

W^COCMHQOCO^CO 

<ON-COO®flflCMCO'* 

000000000)0)0)0)0)0) 

CMCMCMCMCMCMCMCMCMCM 

U)t«NHQO)CON© 

U)C0h*000)OOfHCMC0 

0)0)0)0)0)00000 

CMCMCMCMCMCOCOCOCOCO 

U)MCOHtaO)CONtOU) 

tWCON®COO)OHN 

OOOOOOOftftfi 

cococorococococococo 

co cm 

CO ’O' ID 

ft ft ft 

CO CO CO 


0)0)0)0)0)00)0)0)0) 

iHHfHrlHHHHHH 

0)0)0)0)0)0)0)0)00) 

HHHHHHHrlHH 

0)0)0)0)0)0)0)0)00) 

HHHHHHHHHH 

ooo 

ft ft ft 

)ELTA 

IDCOCOCON.IDCOID'M’N- 

CMflCDN-CMCMCOCOCOlD 

CMf^CMOOlDCMON-lDCO 

^tlOU)©SSCOO)® 

«NHM-Of0NN<00) 

0>tsu)©«Mrt0)H 

HOONCOtWSMO 

rHCMCMCO^UXOh-r^CO 

COflftCO’M'CMh-COt^O) 

O'M'COflO'M-tOftOCMh- 

CMC0'M“O'M'C0CMlDN-00 

OOOOHHCMCMCMCM 

HHH 
CD S H 
OOO 
CM CM CM 

i— i 

000000 00 00* 000000000) 
HrlHHHHHHHrl 

oooooooooo 

HHHHHHHHHH 

0)0)0 0 000000 
ftftCMCMCMCMCMCMCMCM 

OOO 
CM CM CM 


0)MOOU)«tNNO)(0 

CMCMOCOQOCO^COOCM 

CMHO)0»NNNNO»Ci) 

WON 

DEC 

LOI^OOOCOCOOCOCOCSI 
CM iH 1 1 lO ^ ^ CO CO CO 

COIDCO'M’OCON-CON-K 
CO COCO * ID ID 1 t-< CM CO 

iiiftki ill 

NMfiCOOlOO>00)N 
^ ID 1 ft CM CM CM CO CM CM 
ii itiiiii 

CM 'O’ ID 
CM ft | 

II 1 1 1 1 1 1 

oooocooof^h-i^i^i^i^ 
cocococococococococo 

IIIII9 III 

SSNNNNflOOOCOOO 

cococorococococococo 

1 1 ^1 ^1 ^1 ^1 ^1 ^1 * 
0000000)00000 
cococorococococococo 

llltllllll 

OOO 
CO CO CO 

/-s 

llltllllll 
cococorococococococo 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

cococorococococococo 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

cococorococococococo 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CO CO CO 
CM CM CM 
1 1 1 

UJ 

2 

w 

QOOCQOOOCOIDtDOOO 

CM CM OCM CO CO O CM CO 00 

MAHQOU)COOHt 

CM 'O' CO 


N.<ooi^ococoiof^tD 

CM ^ ft CO ^CMH 

0)OOCOCOCOOXOKCOCO 
ft CO LO ft CM ID ** 

©NS<O^COOU)COH 
CO CO * ^ ID CM CO ID ft 

O 0)00 
co ’O' 

oc 

QO)O)CO0DNh*SNN 

ID ’*'**'* ^ ^ * 

NNNN®00 0)OOH 

CMCO^lDCOCOOOrHCO 
ID ID ID ID ID ID ID 

'O' ID h- 


h* N N N N N S N* N N 
HHHHHHHrlHH 

NSNNNShNNN 

HHHHHHHHHH 

MsSNSNSCOCOCO 

HHHHHHHHHH 

COCO 00 

ft ft ft 

+ 

Q 

O 

OOOOOOOOOO 

IDtDIDLDIDLDIDIDlDID 

OOOOOOOOOO 

tDIDIDIDIDlDIDIOlDlD 

OOOOOOOOOO 

IDIDIDIDIDIDIDLDIDID 

ooo 

ID LO LO 

O ® 
“>Q 
* 
•* 
CM 
w 

lOOlDOlDOlDOlD® 

(ONNCOCOO)0)QQH 

COCOCOCOCOCOCO^T'M'-M- 

Kh.Kr^Kh«r^Kh>K 

IDOlDOlDOlDOlD® 

tHCMCMCOCO-M-’M'IDIDCO 

-* ** ** <* * -O' < 'O' 

(DOIDOIDOIDOIDO 
<OSNCOCOO)0)OSH 
'O' -0“ 'O' 'O' + + 'O' ID ID ID 
S N h> N f*» N I s * N N- 

ID O ID 
ft CM CM 
ID ID ID 
N* N* h- 

UJ 

oooooooooooooooooooo 
OOOOOOOOOOGOOOOOOOOO 
0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 
HiHrlrlHrlrlrlHH 

oooooooooooooooooooo 

oooooooooooooooooooo 

0)0)0)00)0)0)0)0)0) 

HHHHHHHHHH 

OOCOCOQOOOOOQDOOOOCO 

oooooooooooooooooooo 

0)0)0)0)00)0)0)0)0 

HHHHHHHHHH 

00 CO CO 
00 CO CO 
0) 0) 0) 
ft ft ft 

I— 

< 

o 

J J00C300C5Q.CL 
DDDDDDDDUJUJ 
“)")<<<<<< 00 w 

CLO.CLQ.HH Hhhh 

LUUJUJUJUUUUUU 

<DCD<D<DOOOOOO 

|— >>>>>>000 
OOOOOOOLULULU 
OZZZZZZOOO 

ooo 
tu UJ LU 
ooo 


COCOCMh-CMI^CMN-fH© 
CM CM ft iH CM CM 

H(0H<0HtDH<0H(0 
ft ft CM CM ft ft CM CM 

ftlDOlDOlDOlDOlO 
CO ft ft CM CM CO ft tH 

O to O 
CM CM «0 


134 


30 DEC 1988 


GEOCENTRIC EPHEMERIS FOR URANUS 


o 

Z 

O 


UJ 

00 

< 


00 

to 

00 

* 

00 0) 
CM IS 

8 

CM 

b 

-M* 

Uk 

b 

CO 

rH 

CM 

© 

0) 

© 

CO 

b 

0) 

© 

CO 

* 

CO© 
CO CM 

O) 

© 

.98 

.88 

© 

b 

© 

b 

CM 

© 

© 

© 

© 

<0 

© © 
© « 

© 

CM 

© 

CM 

CM 

CM 

© 

rH 

b 

rH 

■* 

rH 

rH 

rH 

b 

© 

CM 

© 

8 

© 

© 

1-4 

rH 

«0 

rH 

rH© 

CM CM 

© 

CO 

u> 

CO 

© 

* 

u> 

© 

© 

IO 

u> 

d 

u> 

w 

<0 

Ok 

CO 

V 

b 

Ok V 
bco 

Ok 

CO 

CO CO 
Ok 0k 

CO 

© 

00 

© 

© 

rH 

00 

rH 

CO 

CM 

00 

CM 

© © 
© © 

© 

© 

© 

© 

00 

© 

© 

to 

00 

to 

© 

b 

00 

b 

© 

b 

rH 

b 

to 

to 

















rH 

rH 

rH 

rH 

rH 

rH 

rH rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

1 

rH 

1 

rH 

© 

IS 

ss 

© 

© 

s 

IS 

© 

© 

© 

© 

© 

© 

0)0) 

Ok 

©Ok 

© 

© 

© 

© 

© 

© 

© © 

® 

® 

® 

© 

© 

© 

© 

© 

© 

© 

© 

© 

S 

IS IS 

IS 

IS 

IS 

IS 

IS 

© 

IS 

© 

0) 

© 

0) © 

Ok 

0> 0) 

© 

© 

© 

© 

© 

© 

© © 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

® 

IS 

© © 

© 

IS 

IS 

® 

® 

IS 

© 

0) 

© 

0) 

0 )0> 

Ok 

Ok 0k 

© 

© 

© 

© 

© 

© 

© © 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

rH 

iH 

rH rH 

1-4 

rH 

rH 

rH 

rH 

rH 

rH 

© 

© 

© 

©®* 

© 

®Q* 

®* 

© 

© 

© 

rH 

rH 

rH rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 


Q. HHHHHHHHHH 


UJ 


Uk 

to 

to 

b 

b 

to 

© 

© 

rH 

CM 

'M- 

© 

to 

to 

© 

rH 

© 

'M- 

© 

b 

© 

© 

CM 

© 

© 

to 

b 

to 

© 

© 



CM 

CM 

CM 

CM 

CM 

CM 


© 

Nl 

M 




* 

'M- 


'* 

■M* 

Uk 

Uk 

Uk 

uk 

© 

© 

© 

© 

to 

to 

© 

CO 

CO 

to 

b 

b 

b 

b 

b 

b 

b 

b 

to 

to 

to 

to 

to 

CO 

to 

to 

to 

CO 

to 

</> 


© 

© 

« 

© 

© 

CO* 

© 

© 

© 

© 

© 

© 

© 

CO 

© 

to 

© 

CO 

to 

« 

to 

© 

© 

W 

CO 

© 

© 

© 

© 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 



rH 

rH 

rH 

rH 

© 

© 

© 

© 

to 

b 

to to 

© 


to 

CM 

rH 

© 

0) 

to 

b 

b 

to 

© 


CO 

CO 

CM 

CM 


rH 

® 

© 

Q 


© 



rH rH 

o 

< 

rH 

rH 

rH 

rH 

rH 

rH 

© 

© 

© 

© 

© © 

© 

Q 

© 

© 

© 

© 

0) 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© © 

2 

<0 

to 

CO 

CO 

CO* 

CO 

CO 

«0 

to 

to 

CO to 

CO 

CO 

CO 

CO 

CO 

CO 

Uk 

© 

©* 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© © 



/-\ 

to 

to 

© 

to 

to 


to 

© 

CO 

to 

© b 

CM 

© 

© 

© 

to 

CM 

N 


to 

to 

to 

© 

© 

* 

© 

b 

CM 

© 

CO 

CO © 

© 


© 


© 

M* 



CO 

to 

b 

CM 

to 

© 

© 

CO 

© 

© 

rH© 

to 

to 

© 

to 

© 

CM 

© 

OCX 

N 

rH 


b 

to 

© 

© 

b 

CO 

to 

CM tO 

to 

rH 

to 

© 

rH 

rH 

CO 























© 

to 

© 

CM 

+ 

to 

to 

© 

CM 

to 

© to 

b 

© 

CO 

© 

© 

© 

to 



‘ 

1 

rH 

1 

rH 

1 

rH 

1 

rH 

1 

rH 

CM 

1 

CM 

1 

CM 

CM CM 
1 1 

CM 

1 

CM 

1 

CM 

1 

CM 

CM 

1 

CM 

1 

CM 



rH 

© 

© 

to 

b 

to 

© 

Ht 

CO 

CM 

rH © 

© 

© 

b 

to 

© 


CO 

o 


to 

N 

b 

to 

© 

© 

rH 

CM 

CO 

•M- 

© to 

to 

b 

© 

© 

© 

rH 

Csl 

X 


rH 

rH 

rH 

rH 

rH 

CM 

CM 

CM 

CM 

CM 

CM CM 

CM 

CM 

CM 

CM 

to 

to 

CO 

oc 


CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

to to 

to 

to 

to 

to 

to 

to 

«0 























© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© © 

© 

© 

© 

© 

© 

©* 

© 



rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH i-4 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

< 


rH 

® 

CM 

to 

b 

to 

© 

b 

•M- 

© 

to ® 

HT 

CM 

rH 

b 

to 

-M- 

to 

H 


CO 

to 

rH 

b 

b 

rH 

© 

CM 

© 

CO 

CM © 

© 

© 

© 

* 

© 

to 

CM 

_J 


b 

© 

CO 

© 

© 

rH 

© 

© 


b 

© CM 

© 

b 

© 

© 

CM 

to 

U> 

LU 

Q 


CM 

CM 

CM 

rH 

rH 

rH 

© 

© 

© 

to 

© b 

to 

© 


* 

CO 

CM 

rH 



®Q®®®®®®©© 

©©©©©©©©0k 



CMCMCMCMCMCMCMCMrHrH 

rH rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 


© 

b 

to 

to 

b 

CM 

rH 

to 

© 

b 

© 

1-4 

© 

to 

to 

to 


to 

to 

h- h- 

rH 

rH 

rH 

© 

CM 

© 

© 

to 

© 


© 

© 

© 

to 


CM 

to 


to 

M © 

© 

to 

rH 

© 

rH 

CM 

© 

rH 

to 

■M- 

CM 

© 

b 

© 

© 

© 

© 

M- 

to 

rH © 

to 

to 

b 

to 

to 

© 

rH 

to 

to 

CM 

© 

to 

CM 

r- 

CM 

f- 

r-. 

to 

© 

CO to 





















© 

b 

to 

© 

+ 

CM 

rH 

© 

b 

© 

to 

© 

© 

© 

to 

© 

rH 

V 

to 

© rH 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

rH 

1 

rH 

1 

V 

rH 

1 

rH 

1 

1 

i 


1 




rH 

CM 

rH 

© 

© 

© 

b 

to 

© 


to 

CM 

rH 

© 

© 

© 

K 

to 

© 

* 

tO CM 

to 

'M- 

© 

© 

to 

b 

© 

© 

© 

rH 

CM 

to 

HT 


© 

to 

h- 

© 

© 

© rH 

to 

to 

to 

to 

to 

to 

to 

CO 


HT 

Hf 


M 


■M- 

*+ 



HT 

© © 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

CO to 





















© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© © 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

i— 1 

rH 

rH rH 

© 

rH 

to 

© 

© 

b 

CM 

b 

© 

b 

© 

to 

CM 

© 


© 

■M* 

CO 

© 

© CM 

© 

© 

© 

© 

CM 

* 

rH 

CM 

© 

CM 

rH 

b 

© 

© 

© 

© 

CM 

rH 

r- 

© rH 

to 

© 

rH 

to 

to 

© 

to 

b 

rH 

b 

to 

© 

b 


to 

<0 

to 


© 

© rH 

© 

© 

© 

© 

b 

to 

to 

© 

© 



to 

to 

to 

to 

to 

to 

CO 

to 

CO 

©* 

©©©©©©©©©© 

©©©©©©©©©© 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH rH 


O 

111 

O 


< 

111 

2 


< 

01 


+ 
IS 
© 
O © 
“> 5) 


CM 


rH 

© 

© 

rH 

© 

© 

.6 

© 

CO 

© 

© 

CO 

© 

© 

h- 

to 

rH 

© 

<0 

© 


to 

© 

CO 

© 

© 

rH 

© 


© 

CM 


CM 

© 

'M' 

to 

© 


© 

© 

-M- 

®* 

© 

© 

rH 

CM 

to 


© 

to 

© 

to 

© 

to 

to 

© 

© 

to 

© 

© 


© 

CM 

CO 


1^ 

® 

CO 

00 

CO 

1 

© 


© 

CM 

© 

1 

to 

© 


© 

CO 

© 

I 

CM 

1 

1 

© 

| 

to 

| 

rH 

| 

© 

to 

rH 

© 

* 

CM 

fH 

1 

© 

© 

© 

© 

© 

i 

fH 

CO 


i 

CM 

© 

rH 

CO 

CM 

© 

rH 


CM 

HT 


rH 

CO 

© 

© 

© 

© 

r- 



to 

<0 

to 

© 

© 

© 

© 

© 



*■ 

* 

'♦ 

© 

© 

© 

© 

to 

to 

to 

b- 

1 

h» 

© 

1 

© 

1 

© 

1 

© 

© 

® 

1 

® 

1 

® 

rH 

rH 

rH 

© 

1 

to 

1 

to 

i 

CO 

1 

to 

t 

to 

i 

CO 

1 

CO 

1 

to 

1 

to 

1 

CO 

| 

CO 

1 

to 

CO 

CO 

to 

CO 

CO 

1 

to 

to 

1 

to 

1 

CO 

1 

co 

CO 

CO 

CO 

CO 

to 

CO 

CO 

CO 

to 

to 

CO 



* 


•* 

’M’ 

to 

to 

to 

to 

CO 

to 

to 

CO 

CO 

to 

to 

1 

CO 

CO 

CO 

CO 

to 

CO 

1 

CO 

to 

1 

to 

1 

CO 

1 

CO 

1 

CO 

1 

CO 

CO 

1 

CO 

1 

CO 

CO 

1 

to 

1 

to 

1 

to 

1 

to 

1 

to 

CO 

1 

CO 

1 

to 

1 

CO 

to 

1 

to 

1 

CO 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 


© © © 

© © © ©CM*© 

^*b-CM©l^'M*©CMrH'M- 

®©bCM©CM'*© 

Ok 

© 

CM rH 

rH © © © b © 

© CM 

© 

< 

© 


© 

© 

rH 


CO 

© 

© 

© 

b 

to 

"T 

© 

© 

© 

M* b 

© 

b 

CO 

© 

rH 

CO 

© 

CO 

CM 

0k 

CM 

to 

CM 

© 

© 

CO 

© 

© 

b © 

CM 


© 

rH 

CM 

CO 




CO 

CM 

rH 

© 

CO 


CO 

© 


rH rH 

rH 


© 

to 

rH 

Ht 

rH 

to 

© 


CM 

to 


HT 

© 


rH 

rH 

CM CO 

© 

© 

© 

CM 

CO 

'M- 

© 

© 

b. 

© 

o> 

© 

© 

rH 

CM 

CM 

CM 

to 

<0 to 

to 

CO 

CM 

CM 

CM 

rH 

rH 

© 

© 

© 

© 

b 

© 

© 



CO 

CM 

rH © 



rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH rH 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

00 © 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© © 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH rH 

rH 

rH 

1-4 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH rH 

® 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

O® 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© © 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© © 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© © 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© © 

© 

© 

©* 

© 

© 

© 

©* 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© © 

CO 

to 



© 

© 

© 

© 

b- 


© 

© 

© 

© 

© 

© 

rH 

rH 

CM CM 

to 

to 

•O’ 

<M- 

© 

© 

© 

© 

b 

b 

© 

© 

© 

© 

© 

© 

rH 

rH 

CM CM 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

to 

to 

to 

to 

CO© 

to 

to 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

b 

b 

b 

b 

b b 

N 

b 

N 

b 

b 

b 

b 

1^ 

b- 

h- 

b* 

b* 

b 

b 

b 

b 

b 

b 

bb 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b 

b b 



© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© © © © 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 


© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© © © © 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

UJ 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© © © © 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH rH rH rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

< 

z 

z 

z 

z 

z 

z 

© 

CO 

GO 

GO 

© 

© 

ce 

ce 

© 

QC 

Ql 

01 

© 

01 

01 

01 

01 

01 

>- 

>“ 


z 

z 

z 

Z 

z 

z 

-1 

-J 

-1 

-1 

o 

< 

< 

< 

< 

< 

< 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

< 

< 

< 

< 

< 

< 

0. 

Q. 

Ou 

CL 

Ou 

GL 

< 

< 

££££ 

•=> 




z> 




3 

3 


“> 


“0 

"k 

-> 

~k 

u. 

U. 

U. 

u_ 

11. 

u. 

2 

2 

2 

2 

2 

2 

< 

< 

< 

< 

< 

< 

2 

2 

“k 

-> 

“J 

“) 

“> 


-> 


“) 

“k 



© 


© 


© 

to 

© 

CO 

© 

CO 

© 

© 

© 

© 

© 

© 

© 

* 

© 


© 

* 

© 

'M- 

© 

<M- © © 

CO 

© 

to 

CD 

CO 

© 

CO 

© 

CO 

© 




rH 

rH 

CM 

CM 



rH 

rH 

CM 

CM 


rH 

rH 

CM 

CM 

to 



rH 

rH 

CM 

CM 



rH rH CM CM 



rH 

rH 

CM 

CM 



rH 

rH 


135 


1.000 - 157.08 


GEOCENTRIC EPHEMERIS FOR URANUS 


o 

z 

(OOXOWHQH WCOO 
HHWCO^W<ONCOO) 

®U)®(O(i)®O)0ONS 

NNflOO®HWW^U) 

00QCM*T'»O>rH<OIDr'» 

h- a> '*• 

o> r-» co 

o 

-J 

HI 

NNWSNSNrNWN 
lOttCOrtWNHHS 
hhhhhhhhhh 
1 1 1 1 1 1 1 1 1 1 

cooo<ocococo^oi<*oi 
QOOOOCDh-r^QOCOU) 
<H I I I 1 1 1 I I I 

1 

t®U)®U)®«H®H 
IDlO’M-’M'COCOCMCMrHrH 
1 1 1 1 1 1 1 1 1 1 

(OWN 
1 1 

LU 

in 

< 

QQSQSSSIQOXA 

QS)6IQSQO0M))0) 

0000000008 
0)0)0)9)0 0)0)0)0)® 
0)0)0)0)00)0)0)0)® 

® ® ® ® ® ® QQ Q Q 
GHSMSHS® ® Q® ® Q 

888 

888 

888 

X 

a. 

rlHHHHHH® Q® 

QQQQQaQQQrH 

HHHHHHHHHH 

rH »H rH 

SIZE 

(") 

®0)COMAt«HQCO 

00f^|s.|s.h.h»Nh-r^«O 

cocococoeocococococo 

NU)WW®OS(0^« 
COCO<OQO<DIDIDIDIDID 
• •••••■••• 
COCOCOCOCOCOCOCOCOCO 

M®OQ0NO®U)lOt 

id uw* nr ** ** * <* ^ 

COCOCOCOCOCOCOCOCOCO 

3.44 

3.44 

3.44 

o 

rHCMCMCO^lOIDCOt^OO 
0)0)0)0)0 0)0)0)0)0) 

OX»i-»CMCO'M'lO<OI^?''. 
® Q® ® ® Q 

000®®HHCMW«W 

®®HHHHHHHH 

CO CO CO 
H H H 

•< 

2 

IDIDIDIDIDIDIDIDIDID 

IDCOCOQOQDCOQOQDQOQO 

CO<OCO<OCOCOCOCOCO<D 

CO CO CO 

RV 

.K/S) 

®rO®^COU>U5CMh*0> 

^cor^cMcoo)csicoco^r 

f*»CO^OOIDlD5)h'-lDCM 

0)HMrl0)l0Q04d)M 

®O®N«®®®M0) 

Q^lOrHOX^OOCOr^CM 

OOCOOIOOOSrH^'OO* 

OOCOUJflO^fHWI^I^flO 

lO^r-trH’M'CMfOOir^CM 

OOCOCOQOOh-OOLOiHrH 

OOXO'O’rHCOOXOrH* 

cor^iHco^cor-ioxocM 

.8232 

.3667 

.1066 


co<ooo®fHcoiooor-oo 

HHHNNNWNWN 

OOOOOOOONttlO 
CM CM CM CM CM CM CM CM CM CM 

t WHONU)W®00® 
CMCMCMrHrHrHrHrH 

COHH 

1 

RHO 

»H®O>C0f^<DlD^COCM 

CMC0C0^U0<Or-.00O)Q 

IDtDlDLDlQlDlDlDlDCO 

COCOCOCOCOCOCOCOCOCO 

HOOONOlO'trONH 

HHN«^U)®NOO 

C0COCO<O<OCOQO<O<DCO 

cocococococococococo 

®0©N®U>t«WH 

®®HN(OtU)®SOO 

C0<O<OC0C0<OW<O<O<O 

® 0> CO 

oo® 

00 

<0 CO CO 


0)0)0 0)0)0)0)0)0)0) 
HHHrlHHHrlHH 

oooooooooo 

rlHHHHHHHrIH 

oooooooooo 

HHHHHHHHHH 

0> 0> 0> 
HHH 

fS 

LU 

OJOOU)®0»NOOO)tN 

oo»HfHr**-h-cocof^u)ir> 

tO)^OU)WO)©^N 

'*'*ID1DCDI"KOOO>Q 

CMCO^OlOfH^h-^-CM 

COCMI^COCOCOCDh-CDCM 

QOM^CO^COrHOlKlD 

hhnco^io®®n<d 

^^OXOtOCOfHSCMCO 

^CMIO^r^^-COr-lOQ 

CMO)lDrH<OrHlDO>rH* 

00®HHNNW<0<0 

CM f- rH 
ID CM 00 
ID CO <0 
COCO <0 

O 

OOOOOOOOOOOOOOOOOOO) 

HrlHHHrtrlHHH 

oooooooooo 

HHHHHHHHHH 

0> 0>® ® ® Q® ® Q Q 

HHNNNNNNNN 

®®® 

WWW 


COLOCSIfOCOOOCOf-tO>lO 

CMCM*HCOIOIOQOCMCM& 

®CO®HH^ 0®W0 

HSW 


o 

COCOlDCMf^iH-O-COCOCO 
ID 1 rH rH CM CM CM CM CM 

IDCO®C0rHIDCO®®O> 
CM CM CM rH rH 1 ID ID ^ CM 

lD®COCOrHC0OOO>CO® 
rH | ** CM 1 CO 1 CO 1 <0 
1 II 1 1 1 

CO CM ® 
ID rH CO 
1 1 1 

LU 

o 

11 1 1 1 1 1 1 1 
rHrHCMWCMCMCMCMCMCM 

CMCMCMCMCMCMrHrHrHrH 

HH®S®O)O)00 00N 
^•^^^^COCOCOCOCO 

1 1 1 I 1 • t 1 1 1 

<0 CO ID 
CO CO CO 
1 1 1 

5 

lltllllllt 
<0<0<OCOCO<OCO<OCO<0 
CMCMCMCMCMCMCMCMCMCM 
1 I 1 1 1 1 1 1 1 1 

C0<O<OCOC0<O<O<O<O<O 

CMCMCMCMCMCMCMCMCMCM 

1 1 1 1 1 1 1 1 t 1 

<OCOCOCO<OCO<OCO<OCO 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CO CO CO 
CM CM CM 
1 1 1 

LU 

2 

w 

ocooocMfHiDcor^tHr^ 

qcocmcmqdqo®id®cm 

®rHrHh**h-tOrHOO<OCO 

CM r*. ID 


C00)0)C0Hf0®W®W 
ID CM ID CM ID CO rH ID 

rH^VoioiDr-COlOrH 
ID ID rH CO <0 rH ID ^ 

CMKCOOO^-COlDOO^-rH 
CO CM CM CM <0 M* ID CM M* 

0> t*- CD 
ID rH CO 

< 

OH 

O)0»Q0b-KCDCOCOCOlD 

LDlD<0<D<Df'“f s *<X>000> 

SrHCMCO^IDCOQOO)® 

HHHHHHHHHW 

HMM- 
CM CM CM 


OOOOCOOOOOOOOOQOCOOO 

HHHHHHHHHH 

00 00 00 00 00 00 00 00 00 00 
HHHHHHHHHH 

00000000000000000000 

HHHHHHHHHH 

00 00 CO 
rH rH rH 

/~\ 

♦ 

® 

Q 

®®®®®®®®®® 

IDIDIDIDIDIDIDIDIDID 

®®®®®®®®®® 

IDIDIDIDIDIDIDIDIDID 

®®®®®®®®®® 

IDIDIDIDIDIDIDIDIDID 

® ® ® 
ID ID ID 

O ® 
1® 
* 

CM 

w 

®ID®lD®lD®ID®tD 

COCO'O-'O'lDlDCOCO^h* 

®ID®ID®ID®ID®ID 
00 000>0>®®»*HrHCMCM 
h.f>.^KOOOOOOOOOOOO 

® ID®ID® ID® ID® ID 
COCO'M-ODlDCOCO^f^ 
00000000000000000000 

® ID® 
00 00 0) 
00 00 00 
h- h-h* 

Ui 

0)0)0)0)0 0)0)0)0)0) 
OOOOCOCOCOCOCOCOCOCO 
0)0)®0)(R®0)0)®® 

HHHHHHHHHH 

0)00)00)0)80)0)0) 
00 OO 00 00 CO 00 00 00 00 00 
0>0>0)0)0>CD<J>0>0>0> 

HHHHHHHHHH 

0)0)0)0)0)00)0)0)0) 

oooooooooooooooooooo 

000)0)0)00)00)0) 

HHHHHHHHHH 

0>0>0) 
00 00 CO 
O) o> Cft 
HHH 

H 

< 

a 

J JCJOOOOOdd 

DDDD3333UJUJ 
=0 “)<<<<<< <D 00 

d.Q.Q.Q.hhhhhh 

UlUJUJUiUUUUOU 

<D<D<D<DOOOOOO 

»->>>>>><~>uo 

OOOOOOOUJLUUJ 

ozzzzzzooa 

uoo 

UJ LU UJ 
DGD 


COCOCMh»CMh*CMf-rHCO 
CM CM rH rH CM CM 

rHCOrH<OrH<OrH<DrH<0 
rH *H CM CM rH rH CM CM 

HID®ID®ID®ID®ID 
CO rH rH CM CM CO HH 

® ID® 
CM CM CO 


136 


GEOCENTRIC EPHEMERIS FOR URANUS 


o 

z 

o 

-I 

UJ 


<D 

< 

X 

Q- 


Nl a 
W ' 
GO 


O 

< 

2 


to 

> \ 
oc *: 


COCOCMCOCOLDQOOO®CM 

I ( 

NNNHdOHlOHU)® 

tHfHCMCMCOCO^^riD 


®®®®®®®®®l 

®®®®®®®®®t 


QDO^ODCOOtQOCOCM® 

LOcocMSar ^ coiOM-co 

• •••••••*• 

lOQWQt»tO>tO» 

U> 0 OCOI^N.^a> 00 O)O) 


filSQO)O) 0 )O)O) 9 )O) 
15 sS) 0 ) O) O) 0 ) O) 0 ) 0 ) O) 
S>SO)O)O)O)O)O) 0 M)D 


CMHQaOONNOtDU) 

•••••••••• 

jcj^oocooocooowco 


Q 0 »O)OtSQ)ABB| 

0 ) 0 ) 0 ) 0 > sssSS ( 

O ) Q ) 0 ) O > SQSSQ ( 


^rf-tr^^rfH©cMto®^ 
u>u>^^^cototoi^K 
• ••••••••• 

(OOOCOO)C4(DtOH<OH 

u>u>cotor^r^h>i^co«o 

HHHHHHHHrtrl 

till 


> ® ® ® ® \ 
ISQI & Q ! 
ISSQGI 


!ii 

> ® ® 


,HH hhQQBQQQQ® BBBBhhhhhh hhhhhhhhhh 


^^lOLOCOCOh-OOO® 


HWtWNWQHWW 

LOLDIOLDLDLOCOQOQDCO 


QOOOO)fHCMCOLOQ 0 r"»OO 

( 0 »©NNSNNNN 


0)0) ® Q HrlHQQ ® 

r^h-oooooooooooooooo 


COCOCOCOCOCOCOCOCOCO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO 


WrtWNNWHHBO) 

hhhhhhhhhq 

QOQO<DQOQOCO<OQO<OQO 


COlDCOCOh-f-.^flD*‘CO 
C 0 ^W 0 )O) 0 )BNtS 
QOOOl 0 b-CO®QOh.QOfH 
10 0 >CI )(0 0 )HHBQOU) 

COLOOO®CMLONO)®CM 
I I I HHHHHNCM 
I I I I I I I 


o>coscowr OCOMH 
® ® ® ® ® ® ® ®&® 
• •■••• •••• 
OOQOCO<OOOO 0 <O<O 4 OQO 


0>U)tH«ONCOlO®N 

qooo*<ocmoo<oo>ooo> 

*-tcoooo)^ro>^-coQOU) 

®fOtP)H<OQHBN 

'*LOQ 0 K 00 000 ) 0 ) 0)00 

I I I I I I I I I I 


®0)cor^<o<oio-*<*co 

^ 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 00 ) 0 ) 

qoioioloioidloloiolo 


COCMOOCM®LD®CMCO® 

CM^iHlDlDCOCMSOO® 

io * cMaototDO ) r - co<o 

WU )< O ^ H < 0 O)HHQ 

COS< 0 U)^oiBO)SU) 
NNNNWWWhhh 
I I I I I I I I I I 


CONC'ICMHHHWNO'I 

0000 ) 0 ) 0 ) 0 ) 0)00 

LOIDIDIOLDIDIOLDLOLD 


COCOCOOOh-h-OOCOCOU) 

^« HcocsiiH ^ r ^ s>cooo 

NBSfOQtBfONN 

OOLDfHQOiHLDQlD®*' 

CM®OOU)CO®CM'*I^O) 
HH I I | | 

I I 


N(OU)t« WHBO)® 
O fH CM CO -* to QO 1 ^ 00 00 o 

X 00 CO QO 00 00 00 00 00 00 CO 

0 £ CO CO CO CO CO CO CO CO CO CO 


OlAtCOMHBBON 

©iHCMCO^LDQOQONOO 

000000000)0 

COCOCOCOCOCOCOCOCOCO 


COlOtCOWHBOOOS 
OBHWrttlOlOOOS 
O) Q 5 ) B ® a s o S B 
CO **'*■-*'*'**”* *■ 


ODf CONhBOOON® 
000 )QfHCMCOCO**lD<D 
BQhhhhhhhh 


2222222222 22222222 0 * 0 * ox»o>ooooooo oooooooooo 

hhhhhhhhhh HHHHHHHHHH hhhhhhhhhh hhhhhhhhhh 


< 

H- 


LU 

Q 


eoiooococMN-®^®^ 
(ONHtBOXOBcOB 
WtNOBHNW® B 

cococooimmhhbq 


HCOOHONCONHU) 

COrHCOOOOQOCOOlOH 

m<OOOBWtOONO)H 

OOONNOOIO^CONM 


cMioco®cor^Qoco®’* 

OOOBU)COU)MtMIO 
WtNOWU)OfOOOCO 
H B O OOOONCOO0U)U> 


NWOSHCOQtHO) 

LDfH<*<*cM<oo>coi 0 co 

OXOCOHBOOBM^ 

♦■♦■'♦’♦♦-coco’*-**- 


® ® ® ® ® ® ® ® ® ® 

CMCMCMCMCMCMCMCMCMCM 


000000000)0 000000000000000000 00 00 00 OO 00 00 00 GO 00 00 

HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH 


2 ® C ? 2 0>W ^ 0000 ^ NBB^’i’BOJOONt K 00 CM QO CM ® K *• 00 OO 0 ) 0 ) 0 )BU)U)SHU)B) 


o 

UJ 

o 


UJ 

2 


U) 0 )N«^©N 0 > 
** ID fH CM CO *• LO I 

I I I I I I I 

<* CO CO CM fH ® 0 ) 0 ) 

C 0 C 0 C 0 C 0 C 0 C 0 CMCM 
I I I I I I I I 

COCOCOCOCOCOCOCO 
CM CM CM CM CM CM CM CM 

I I I I I I I I 


CO O) h- O) CO CM U> CO U> CO N CD 

CM CO U> fH <* fH •* CM I Ifltt 

I I I I I I I I III 

00 1 ^ QOQOL 0 lD’*'*'*COfOfO 
CM CM CM CM CM CM CM CM CM CM CM CM 

II I I I I I I I I I I 

COCO COCOCOCOCOCOCOCOCOCO 
CM CM CM CM CM CM CM CM CM CM CM CM 

II I I I I I I I I I I 


®®qdqdcmcmlococoqo 

W I rH CO I CO I ** CM I 

I II I II 

CO ’ M '^' M ’ lOlOCOCDr^CO 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I 1 

COCOCOCOCOCOCOCOCOCO 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


fH|^O'CMC 0 O‘C 0 rM*HO) 

LOCOCMrHLO^CMiHLOCM 

III 

COO>®fHrHCMCO*"*lO 
CMCMCOCOCOCOCOCOCOCO 
I I I I I I I I I I 

COCOCOCOCOCOCOCOCOCO 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


1 w 

® 

OO 

QO 

0 ) 

CO 10 ® 

LO 

QD 

® 


LO 0 ) 

QO 

CM 

QD 

QO fH H -M* 

fH 

CO 

0 ) 

CO 


LO ® 

fH 

fH 

LO 

to 

® ® 

CM 

CM 

-M* 


OO 

fH 


1 

u> 

CM 

0 ) 


00 0)00 

CO 

LO 

■* 

00 

00 CO 

<♦ 

® 

® 

LOU) 0 )N 

® 

r- 

00 

LO 

OO 

CM V 

H 


CO 

0 ) 

CO ^ 

CO 


00 

LO 

CM 


® 

< 

id 

iH 

CM 

* 

U> fH 

CM 

CM 

CM 

fH 

U> 

CO 

fH 

*■ 

CM CO *- 

LO 


CO 

CM 


fH 

'M' 


CM 

CO 

LO 

rH 

CM 

CM 

CO 


10 


i 2 

LO 

f»- 

00 

0 ) 

® CM CO 

-o- 

LO 

QO 

h- 

00 00 

O) 

® 

® 

fH fH H fH 

fH 

fH 

fH 

fH 

fH 

® ® 

0 ) 

0 ) 

00 


tO QO 

ID 


CO 

CM 


® 

® 


CM 

CM 

CM 

CM 

CO CO CO 

CO 

CO 

CO 

CO 

CO CO 

CO 

* 

*• 

*■ '***' 

* 


*■ 

* 


'M* 

CO 

CO 

CO 

CO 

CO CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

1 

00 

00 

00 

00 

00 00 OO 

00 

00 

00 

00 

00 00 

00 

OO 

00 

00 00 00 00 

00 

00 

CO 

00 

00 

00 00 

CO 

00 

00 

CO 

00 00 

00 

00 

00 

00 

00 

00 

00 


H 

H 

fH 

H 

fH H H 

iH 

fH 

fH 

fH 

fH fH 

fH 

fH 

fH 

HHHrl 

fH 

fH 

fH 

fH 

fH 

fH iH 

fH 

fH 

fH 

fH 

fH fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

♦ 

® 

® 

& 

® 

® 

® ® ® 

® 

® 

® 

® 

® ® 

® 

& 

® 

BBSS 

® 

® 

® 

® 

® 

® ® 

® 

® 

® 

® 

® ® 

® 

® 

® 

® 

® 

® 

® 

® 
Q ® 

to 

U> 

LD 

to 

ID 10 ID 

LO 

LO 

LO 

LO 

U> LO 

LO 

LO 

LO 

LO LO 10 LO 

LO 

LO 

LO 

LO 

10 

LO LO 

LO 

LO 

LO 

LO 

LO LO 

LO 

LO 

LO 

LO 

ID 

to 

LO 

| ")Q 

ID 

® 

LO 

® 

LO IS) LO 

® 

LO 

® 

LO 

® ID 

® 

LO 

& 

LO® U>® 

LO 

® 

LO 

® 

LO 

® LO 

®‘ 

U> 

® 

LO 

® ID 

® 

ID 

® 

LO 

® 

LO 

® 

*■ 

0 ) 

® 

B 

fH 

fH CM CM 

CO 

CO 

*“ 

'M- 

LO LO 

QO 

QO 


00 CO 0 ) 

O) 

® 

® 

fH 

fH 

CM CM 

CO 

CO 

'M- 

•M- 

ID ID 

CO 

CO 

h- 

r- 

00 

CO 

0 ) 


OO 

0 ) 

0 ) 

0 ) 

0 ) 0 & 0 ) 

0 ) 

0 » 

0 ) 

0 ) 

O) 0 ) 

0 ) 

O) 

0 ) 

OD 0 ) 0 ) 0 ) 

0 ) 

® 

® 

® 

® 

® ® 

® 

® 

® 

® 

® ® 

® 

® 

® 

® 

® 

® 

® 

1 CM 

t w 

c** 

I s - 

s 

h*» 

h* N N 

h» 

N 

h** 



t- 


h» 

SNSN 


00 

00 

00 

00 

00 00 

00 

00 

00 

00 

OO 00 

00 

00 

00 

00 

00 

00 

00 



® 

0 ) 

® 

0 ) 

® 

o> 

§ 

88 

® 

0 ) 

® 

0 ) 

® 

0 ) 

® 

0 > 

® 

0 ) 

® 

0 ) 

® 

0 ) 

® 

0 ) 

® 

0 ) 

® 

0 ) 

® 

0 ) 

® 

0 ) 

® 

0 ) 

8 

8 

® 

0 ) 

® 

O) 

® 

0 ) 

® 

0 ) 

88 

® 

0 ) 

® 

0 ) 

® 

0 ) 

® 

0 ) 

88 

® 

0 ) 

® 

0 ) 

® 

0 ) 

® 

0 ) 

® 

O) 

® 

0 ) 

® 

0 ) 


0 ) 

0 ) 

0 ) 

O) 

0 ) 0 ) 

0 ) 

0 ) 

0 ) 

0 ) 

0 ) 

O) 

0 ) 

0 ) 

0 ) 

o> 

0 ) 

o 

0 > 

0 ) 

0 ) 

0 ) 

O) 

0 ) 

0 ) 

0 > 0 > 

0 ) 

0 ) 

0 > 

0 > 

0 ) 0 ) 

0 ) 

0 ) 

0 ) 

0 ) 

0 > 

0 ) 

0 ) 

UJ 

fH 

fH 

fH 

fH 

fH fH 

fH 

*H 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

H 

fH 

«H 

fH 

fH 

fH 

fH 

fH fH 

fH 

fH 

fH 

fH 

fH fH 

fH 

fH 

fH 

fH 

fH 

rH 

fH 

< 

z 

z 

z 

z 

zz 

00 

00 

CD 

CO 

CD 

CD 

DC 

o : 

cc 

oc 

DC 

tr 

o: 

X 

DC 

tc 

ft: 

OC 

>- 

>*>- 

> 

>- 

>- 

z 

z z 

z 

2 

z 

_l 

_l 

J 

_J 

o 

< 

< 

< 

< 

<< 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

< 

< 

< 

< 

< 

< 

OL 

Q_ 

O. 

Q. 

CL 

CL 

< 

<< 

< 

< 

< 

5 



3 

3 

3 

3 

3 

3 



“1 

*0 

-> 

nn 

u. 

u. 

u. 

u. 

u. 

U_ 

2 

2 

2 

2 

2 

2 

< 

< 

< 

< 

< 

< 

2 

22 

2 

2 

2 

-) 

->-> 

-) 

“) 

3 

”) 

“) 

3 

3 


* 

0 > 

'M- 

0 ) 

H- O) 

CO 

00 

CO 

00 

CO 

00 

LO 

® 

ID 

® 

LO 

® 

* 

0 ) 

"T 

0 ) 


O) 


0 ) H- 

0 ) 


O) 

CO 

00 CO 

OO 

CO 

00 

CO 

00 

CO 

00 




fH 

fH 

CM CM 



*H 

fH 

CM 

CM 


fH 

fH 

CM 

CM 

CO 



fH 

fH 

CM 

CM 


fH 

fH 

CM 

CM 


fH 

fH 

CM 

CM 

fH 

fH 


13 / 



GEOCENTRIC EPHEMERIS FOR URANUS 


o ooroooiocMOr^r-h-o) 

Z N»©0)QQHM(Ot 

A <D A A LD irt CO ID CM A 
<Oh-CO®iHCO-M-COOOia 

OOOSNSSNCDOOO 

HtOIONOHCOlONO 

O) A <D 
irt -M- CO 

-J ©H©HN WNNNW 

ui a a a a cm cm i-i *-» 

HHHHHHHHrtH 
1 1 1 1 1 1 1 1 1 1 

h-CMI^COOOCOCOCOOO^ 
AAAACOCOf^l^AA 
HH 1 1 1 1 1 1 1 I 

1 1 

OtOtOtDQlDQlD 

LDlD’M-^fOCOCOCMCMrH 

llllllllll 

irt CD irt 

irt | | 

1 

LU SQQSQQISI&OMD 

CO <5&&&<S)&QQAA 

< OOSSQSSSAA 

0)0)0)0)0)0)0)0 0)0) 
AAAAAAAAAA 
0)00)0)0)0)0)0)9)0) 

ssssssssss 

A ASS A A A ASS 

QSS 
AS <S> 
AAA 

Ql HHrlrlHrliHH®® 

AAAAAAAAAA 

HHrtHHHHHHH 

H H H 

LU ^ A CO K CO A ^ CO irt S 00 

ini* r^r^s-h-s-r^s-i^s-co 

M ^ 

</> COCO<OCOCOCO<O<OCOCO 

NUJM-NQON® M-W 
OQO<D<D<DLOIDIDIDLD 

<0<OCOCO<0<OCOCOCOCO 

CMQOCOh-COlDlD-M-’M- 

ID1D'*'*'*'*'*'*'*'* 

COCOCOCO<D<DCO<OCOCO 

3.43 

3.43 

3.43 

CMAA^AAAh-AA 
C AAAAAAAAAA 

AirtCMCD'fLDlDAS-A 

SISSSGGQGGS) 

OQiHrlCMCMCOCO^-'M- 

QHHHHHHHHH 

^^ID 

irt irt irt 

2 U> U> 10 10 lO to 10 U> 10 A 

<D<D<D<D<D<D<D<D<D<D 

<D<D<D<O<O<D<D<O<D<D 

CO COCO 

/-V ^Q'M-OXOf-MM'CO'M'h- 
CO CM A A CM A A A irt A A 
> \ N©M- O)HO)HU)raC0 

QC * 00 1-1 CO CO <0 Q r- «H CO ^ 

H<OCOQHlOCOKflOO) 

<Oirt<Oirt-M'COCOCM<M*CM 

QNNU)©NO)HHH 

<0»M<D»t«IDNN 

DSO)HHCOO>IOU)H 
O)M0N©(DHON© 
CMOOS-S^irtM*OOCMOO 
U) H <0 Q H WHO) SCO 

CO 00 Irt 
CO CM 

00 + m 
AID CD 

irt'M'QOASCMAACOt- 
irt rrt iH irt CM CM CM CM CM CM 

ACOAAAAAAS-A 

CMCMCMCMCMCMCMCMCMCM 

ID'M’CMirtAh-lDCMAOO 
CM CM CM CM irt iH iH iH iH 

ID CD irt 

U>MWNHQO>S©U) 
O S* 00 A ® irt CM CM CO ^ LO 

X irt i-» irt CM CM CM CM CM CM CM 

0£ ^ *«■ + + + + + + + + 

^COCMirtAAAf^AID 

ON«0)®®HN«M' 

CMCMCMCMC0<0<0<0<0<0 

<DCMirt®O)0DN<DlO^ 
DDS»00 0)QHCM<<) 
COCOCOCOCOCO-M-'M*^*^ 

COHQ 

id co 

0)0)0)0)0)00)0)0)0) 

HHrtHHHHHHH 

0 0)0)0)0)0)0)0)0)0) 
HHrtHHHHHHH 

0) 0) O) 0) 0) 0) 0) O) 0) 0) 

HHrtHHHHHHH 

AAA 

H irt »rt 

< COM*U)NOO)HNHO) 

h- ONHHSCOWIOQS 

—I NHDHDCMODM-H 

LU ^ U> ID A <0 r- S- 00 0)® 

M’CMIOODQNOHOO 

©HIDSOMDOHO) 

ACOCOLDCOCMACOf^'M' 

AirtCM<D<*LDAAS-A 

WQ®0)0)lfiW0)HS 

LDh*«M-S.lDOOtOlDSS- 

CMO<OCM<D<D<DCM<OOO 

OOHSirtirtCMCMCOCOCO 

ID CD A 
a CM A 
A CM CM 

cooocoooooooooooooa 

HHHHHHHHrlrl 

0)0)0)0)0 0)0)0)0)0) 
HHrtHHHHHHH 

oiotQQsdsQOQ 

•rtirtCMCMCMCMCMCMCMCM 

QHS)S) 
CM CM CM 

®®<DiHCMOOCM®^© 

iHQOI^COI^COOrH'M'iH 

COlOiHCOlOCOO-M-COCM 

A h- CO 

^ CO * A CM A <0 00 flO 1H 
O 1 CO 1 CO LO rH CM <0 ^ LO 

LU 1 1 1 1 1 1 1 1 

O ©AKh-h-AAAAA 

C0<O<O<O<O<O<OC0CO<O 

CDirtAOOAiHCOirtlDA 
IDlD^CDCMirtlDCD 1 <0 

<DCO<OirtCOirtlD<DCOS- 
1 CM ^ 1 irt CM CM CM CM irt 

II Klfllll 

S ID Q 
1 ID ■M* 

llilllll 1 

COOOOOCDOOCOh»f s »h-flO 
<0<0<0C0<0<0<0C0C0<0 

91 V9III9 

<OlD^^<DCMr-naO>00 

CD<D<D<DCD<D<DCDCMCM 

S- ID 4“ 
CM CM CM 

llllllllll 
CO<OCO<OCOCOCO<OCO<0 
^ CM CM CM CM CM CM CM CM CM CM 

Z llllllllll 

25 

3 

^ y ttflOONOIM'QS 

<0<0<0<0<0<0<0<0<0<0 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

<DCO<D<D<DCO<DCOCO<D 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

CD CD CD 
CM CM CM 
1 1 1 

A'M’IDCDA^KCDAOO 

CMirtCDCD0»O»AS'*A 

CD A A 

CMCOAAKAAAACO 
irt CM CM LO CM ^ CO 

ACOCMCMI^OO^ACD* 

CMCMCO'M’LDiH'M-iHlDCO 

irtCMt-ACO^CDlDCOCD 
CM rrt irt CM CD ^ 

A h- ID 
CM A A 

2 OOOf^h-COlOLOLO'M-’M’ 

CMCMCMCMCMCMCMCMCMCM 

•o-^^^^ididcdcoi^ 

CMCMCMCMCMCMCMCMCMCM 

COO)QHCM(O^U)D<0 

CMCM<D<DCO<D<DCO<DCO 

A O i-t 
CO 'M"M- 

OOOOOOOOOOOOOOOOOOOO 

HHrtHHHHHHH 

COCOOOOOOOOOOOCOOOCO 

HHrtHHHHHHH 

<DOO<D<D<D<D<D<D<D<D 

HHrtHHHHHHH 

AAA 

irt iH rrt 

5 AAAAAAAAAA 
Q LOIOLOLOLOLOLOLOLOIO 

AAAAAAAAAA 

LDLOIDLDLDLDLDLDLDLD 

ASA A A ASSSA 
LDLDLOLDIDIDLDLDLOLO 

SQO 

AAA 

U)QU)SU)QU)QU)Q 
^ A A A rH irt CM CM A A * 
M 1 QHHHHHHHHH 

CM 00 CO 00 CO 00 00 CO GO 00 00 

IDOIDGMDSlDQUXS 

^iDiDcocor^r^oocoO) 

HHrtHHHHHHH 

OOOOOO<DOOOOOO<D<DOO 

LOSlDSiOSIDSIDS 

OSQHHWNCOCOM' 

irtCMCMCMCMCMCMCMCMCM 

<D<D<D<DOO<D<D<D<D<D 

ASA 
-M- A A 
CM CM CM 
AAA 

AAAAAAAAAA 
AAAAAAAAAA 
AAAAAAAAAA 
LU HHrtHHHHHHH 

SQOSSSSQSS 

AAAAAAAAAA 

0)00)0)0)0)0)0)0)0) 

HHrtHHHHHHH 

AASSASSSAS 

0)0)0)0)0>0)0)0)0)0s 

0)0)9)0)0)0)0)0)0>0) 

HHrtHHHHHHH 

A O A 
AAA 
AAA 

irt irt irt 

< -J-JOOOOOOO.O. 

Q DDDDDDD3UJ11J 

->“><<<<<<</)</) 

0.fl.0.fl.hhhhHh 

UJLUIUIUUUUUUU 

<D<D<D<DOOOOOO 

OOOOOOOLUUJtU 

ozzzzzzooo 

UUU 

UJ LU LU 
OOO 

COOOCMI^CMh-CMI^iHCO 
CM CM iH r-» CM CM 

H<OHCDH<OH<O 1 H<D 
i-l irt CM CM irt rrt CM CM 

HU)QU)QU>SIOQU> 
CO 1-lrrtCMCMCO HH 

A ID A 
CM CM A 


138 


30 DEC 1990 


GEOCENTRIC EPHEMERIS FOR URANUS 


o 

2 

O 

UJ 


MSSSShhNCOU) 

CM®OOflO'M*CM®OOflO'M* 

COO)CMh»CMh*CM«>rH<0 

HHWWflXOtt 


NO>CMU)0)ri>Q0 0 9(0 

NQONlfl t NHQCO 

• ••••••••a 

HOQIOOlOSlOSt 
u ) 10 <0 <0 h* r- 00 03 Ok Ok 


td)MM(9tNStO 

S®Wt«NHrt»0> 

• •••aaaaea 

0)QQHHMCM(O(O^ 


coco'M-rHh.coco®*- 

OkOOCOOOhah-tOCOCO 

• •••••••a 

OOCOOOCOOOCOOOttrH 

^WU)<0(ONNNN 


(0 

< 

X 

Q. 


® ® ® ® ® ® ® ® ® ® 
®®®®®®®®®® 


SSOO)0)0>0)0)0)0) 
IS Q ISt 0> 0) A O) 0) 0) 0) 
<&QSO)0)0)0>0)0)0) 


0)00>(AOH&SQQQ 

0)0)0)0)0)GSQQS 

0)0)0)0)0)SQSSQ 


®®®®®®®®® 
®®®®®®®®® 
® ® ® ® ® ®® ®® 


HHHHHrtHHHH HHH®QQQQ®Q QSQSSHrlHHH HHHHHHHHH 


2 2 2 2 3 2 2 2 ® »8wnt®N«s« co 10 h. oo ® r-t cm co to © h- h- oo ok o> o> ok o> ok o> 

MW V.V.^^V.^T nru>l0l010l0l0U)<D<O ©<0©<0 ^I^^.|^kS kPKKKSSKSS 

V) CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO 



L0nr*M-*M**M“COCOCOCMrH 

iH®a>COCOI^COLO’M*CO 

CMrH®OkOkOOh-C0COI0 

^nrnfcOcOCOCOCOCOCO 

o 

< 

HHHHHHHHHH 

«HH®®®®®®®® 

®®®OkOkOkOkOkOkOk 

OkOkOkOkOkOkOkOkOkOk 

2 

(DOODOOCODOCD 

ODCOCOCDCDCDCDCOCOCD 

C0CDCDI01010I0I01010 

U>10LOI£U>LOL0LOL£IO 



J-N 


00 CO 

co 

CD 

** 

co 

CO CM 

to 

10 

CO 

OO 

CM 

rH 

® 

® 00 

CO 


-M* 

rH 

10 

CM 

Ok 

10 

CO 

CM 

00 

10 

® ^* rH ® CO 10 

Ok CO 

® 10 


</) 

CO 

rH ^ 

CO 

® 

CO 

rH 

CM 00 

rH 

rH 

co 

* 

00 

CM 

1^. 

I^CM 

CM 

oo 

10 

to 

*M* 

® 

® 

CM 

Ok 

CO 

co 

CM 

I s - Ok h- ® CO CO 

oo co 

CO rH 


10 

® co 

CM 

nr 

CO 

® 

Hf co 

U) 

N 

CM 

rH 

CO 


Ok 

® rH 

CM 

CM 

rH 

h» 

CM 

00 

10 

CO 

rH 

CM 

IS. 

a> 

00 10 rH Ok «H ® 

to 00 

CO nr 

0 C ^ 

w 

CO 

00 CM 

CO 

Ok 

rH 

CO 

CO CM 

® 

CO 

rH 

* 

10 


H 


rH 

® 

K 

rH 

-M* 


CO 

® 

10 

CD 

Ok 

Ok 

00 CO 00 00 Hf o> 

CO rH 

h. CM 



f-l 

CO CO 

OO 

® 

CO 

10 

koI 

rH 

CM 

** 

10 

CO 

k 

00 

co 0k 

Ok 

Ok 

00 

00 

h- 

to 

10 


CM 

® 

00 

to 

Hf CM ® 10 CM 

® CM 

t h* 



1 

1 1 

1 

rH 

1 

rH 

1 

rH 

1 

rH rH 
1 1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM CM 
1 1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

rH 

1 

rH 

1 

rH rH rH I | | 

1 1 1 

1 




Ok 

00 h- 

CO 

10 

■M* 

CO 

rH ® 

a> 

00 

h* 

CO 

10 


CO 

rH ® 

Ok 

00 


to 

10 

+ 

CM 

rH 

® 

Ok 

CD 

r- 

CO ^ CO CM rH ® 

O) h* 

CO 10 

O 


CD 

N CD 

Ok 

® 

rH 

CM 

CO ** 

+ 

10 

to 

1^ 

00 

Ok 

® 

rH CM 

CM 

CO 

* 

10 

to 


00 

Ok 

® 

® 

rH 

CM 

CO 10 CO h» 00 

00 Ok 

® rH 

X 


** 

t t 


10 

10 

10 

10 10 

u) 

10 

10 

10 

10 

10 

co 

to CO 

to 

to 

to 

to 

to 

to 

CO 

to 



h* 

1^ 


ha ha 

00 00 

OC 


** 

ne ‘M’ 


-** 

nt 

*M* 

'M* ’M* 


^* 


** 


* 



* 

*M* 



*M* 


** 

T 



* 



*M* *M* 

nr nr 


£ 

UJ 

o 


o 

Ui 

o 


2 

< 

UI 


o>o>o>o>a>o>o>o>o>a> o> © a> o a o» m o> a> ok o> o> o> o> os o> ok os ok a> o> a o> o> o> o> o> ok o> o> 

HHHHHrlHHHH HHHHHHHHHH HHrlHHHHHHH HHHHHHrlHHH 


COrHQCMOkrHOkOOOkCO 
OOrH<D10<DCM®CO®CM 

CM CM ® 00 10 CM 00 CO 00 CM _ „w..~www. 

^ ^ CO CO CO CM CM f-1 1-1 SA0t0ON(O(DU)tCO CM rH iH ® Ok 00 00 h- <0 CO 10 U> 10 nf ** 'O' ^ * n* 


10 Ok CO CM CM 00 <0 CM CM CM 00 CO CM CO U) rH Ok CM h* 00 h-Oh-^CMCM^rHiH^ 

o>h®u)N(o^hnco a> h- h. Ok ** co 10 co 10 co i^ hs <* co Ok h. cm 10 10 cm 

10 Ok CM *** CO 00 ® CM CO 10 CO 00 ® CM 10 00 rH 10 Ok <* Okl0CMOkh»COtOCOh.Ok 


® ® ® ® ® ® ® ® ® ® 
CMCMCMCMCMCMCMCMCMCM 

®OkOkOkO>OkOkO>OkOk 

CMrHHrHHHrHHHrH 

OkOkOkOkOOOOOOCOflOOO 

HHHHHHHHHH 

00000000000000000000 

HHHHHHHHHH 

®10®CMO^*I0®®CM 

OOfHCMhaUkCOOOCDCOCO 

CDCMrHCOOO*M'*M*’M*®00 

«®nrha.cOnr«l0CM^ 


'*10l0l0*<*10OOCOrH 
CM I N* CM I ^ CM I 10 * 
I II II II 

COCM&aODCOUWCMiH 
MMMHHrlrlHHH 
I I I I I I I I I I 

cocococococococococo 

CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


CMOk®CDOkOOnr«OOkOO 
CO CM CO CO ^ I CO I ^ CO 

I I I I I I II 

®OkODh-COCO10U)nr* 
*1 I I I I I I I I I 

I 

cocococococococococo 

CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


10®COCO®10COCOC0CM 
CO'*lO«-«'*r-ll0<*COCO 
I I I I I I I I I I 

**nrt0i0cocDis.a>o» 

I Ill 

cocococococococococo 

CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


C000*M*CMrH®001O®CM 
CO CO nf 10 I rH iH CM CO CO 

till I I I I I 

®f-»CMCOl0COr-COO>® 

I I I I I I I I I I 

cocococococococococo 

CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


® Ok rH *H <0 CO 10 CM 00 ® 10 Ok rH h» 10 CM CD Q 00 rH 0> ® h- Ok ® Ok 00 CM CM CM h> Ok nr |s. CM 10 ® 't 1 CM 00 


< M’f-tO)l0O>CMCM&^rC0 
fHCO-O- rH co O' 10 10 10 


CO**10h-OOOk®rHCMCO 
**<**•'***■ 10 10 10 10 


cococo ® ® to h* okh.*H 

10 M- CO CM CO CM nr 


'M'locor^oooookook® 

101010101010101010 


OO«Hfs.OO1010iHCOQCO 
rH 10 'M* CM CO CM 


®®®OkOkOkOkOOOOh* 
10 10 10 10 10 10 10 


CMOOCMCOCOr-tOCO^CM 
<l0rHCMCOnr*M*L0 rH 


©IDIOMTONHQSO) 

101010101010101010 ^* 


00 00 00 00 00 CO 00 00 OO 00 00 00 00 00 00 00 00 00 00 O* OO Ok Ok Q0 OO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH 


a 
a ® 
3 ® 


CM 


®®® ®Q® ®®®® 
10101010101010101010 


® ® ® ® ® ® ®Q® ® 
101010 1010 1010101010 


®®®®®®®®®® 

10101010101010101010 


O IS Q Q IS O St IS IS IS 
I0U>U)U>U)U>U>U>U>U) 


® 

10 

® 

10 

® 

10 

5 

10 

£ 

10 

® 

10 

® 

10 

® 

10 ® 10 ® 

10 

® 

10 

® 

10 

® 

10 

® 

10 

® 

10 

® 

10 

® 

10 

® 

10 

® 

10 

® 

10 

to 

to 


r- 

00 

00 

Ok 

Ok 

® 

Si 

rH 

rH 

CM 

CM 

CO 

co -*«r u> 

10 

to 

to 

h. 

IS. 

00 

00 

Ok 

Ok 

® 

® 

rH 

rH 

CM 

CM 

CO 

CO 

nr 

r 

10 

10 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

co coco CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

nr 

nr 


nr 

nr 

nr 

<** 

nr 

«r 

nr 

nr 

nr 

CD 

CD 

CD 

00 

00 

00 

00 

00 

00 

CD 

00 

CD 

00 

00 

CD 

00 00 00 00 

00 

CD 

00 

00 

CD 

CD 

00 

00 

00 

oo 

CD 

00 

00 

00 

CD 

00 

00 

00 

00 

00 

00 



rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

HHHH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 


Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok Ok Ok Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 


Ok 

Ok 

o» 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok Ok Ok Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

UI 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

f-H 

rH 

HHHH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

< 

2 

2 

2 

2 

2 

2 

CD 

00 

00 

CO 

CO 

00 

DC. 

DC 

QC 

oztzccac 

00 

Of 

oc 

OC 


>- 

>- 

>- 

>- 

>- 

>- 

2 

2 

2 

2 

2 

2 

_l 

-1 

-J 

-1 

o 

< 

< 

< 

< 

< 

< 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

< 

< 

< 

<<<0- 

0. 

Q_ 

Q_ 

O. 

Q. 

< 

< 

< 

< 

< 

< 

Z> 


13 

3 

3 

3 

3 

3 

3 

3 


-k 

-k 

-k 

-1 

-> 

-} 

u. 

u. 

LL 

u. 

u. 

U. 

2 

2 

2 

2 2 2 < 

< 

< 

< 

< 

< 

2 

2 

2 

2 

2 

2 

“k 

“) 

*3 

“k 

“> 

“k 

“) 

3 

3 

3 



Ok 

nr 

Ok 

-M* 

Ok 

co 

CD 

CO 

CD 

CO 

CD 

10 

® 

U) 

® 10 ® -M* 

Ok 

nr 

Ok 

^* 

Ok 

* 

Ok 

* 

Ok 

n* 

Ok 

co 

CO 

CO 

00 

C0 

00 

CO 

00 

CO 

00 




rH 

rH 

CM 

CM 



rH 

rH 

CM 

CM 


rH 

rH 

CM CM CO 


rH 

rH 

CM 

CM 



rH 

rH 

CM 

CM 



rH 

rH 

CM 

CM 



rH 

rH 


139 


1.000 - 168.38 



GEOCENTRIC EPHEMERIS FOR URANUS 


o 

z 

o 

HQSlOHNtNSOt 

’M'’M’USLQCOCO^COO)0> 

0»®CM^f-*-««t>rH^CO 

®CMCO^U>I^OO®*HCO 

soouincMHSQoo) 

USC0OO®CM*«OOOO)rH 

0) ® ® 
CO CO CO 

-1 

UJ 

rHCOfHCOrHCOrHCOfHCO 
COlOUS'M’^COCOCMCMrH 
rlHHHHHHHHH 
t 1 1 1 1 1 1 1 | | 

CMf^CMI^CMh*CMCOeOOO 
HSSOOCOCOSMO 
Hi HH 1 1 1 1 1 1 1 

1 I 1 

COOOCOO)^0)^0)Wq 
COUSUShT^COCOCMCMCM 
1 1 1 1 1 1 1 1 1 1 

us ® to 

*H rH 1 
1 1 

UJ 

CO 

< 

6>6>6>Q®6)6>Q6>0) 
® ® ® ® ®® Q® QO> 
® ® ® ® ® ® ® ® QO) 

ooloiooooooa) 
0)0)0)9)0)0 0)0)0)0) 
0)0)010)0)0)0)0)0)0) 

0>®QQ®Q®®Q® 
o> is) o is) St Si Si Si Si 
OH&StQQQSiSiQSi 

® ® ® 
® QQ 
® QQ 

CL 

HHHrlHHrlHH® 

® ® ® ® ® ® ®® ®® 

QHHHHHHHHH 

fH »H rH j 

SIZE 

(") 

OOCOf^COUS'M’COrHQOO 

cocococococococococo 

I'-US^CMrHOlKCD^CO 

C0<O<O<0C0USUSUSUSUS 

COCOCOCOCOCOCOCOCOCO 

CM®0)OOh*<OUS^COCO 

u> to * * * ^ 

COCOCOCOCOCOCOCOCOCO 

3.42 

3.42 

3.42 

o 

■^■^^lococor^CDOJO 

OOC&OlOlO&OOSOO) 

QrHCMco^intor^oooi 
Q® ® ®® ® ® ® ® ® 

QrHrHCMCOCO'M-^USUS 

HHHHHHHHHH 

i 

<0 CO CO 
HHH 

3E 

lOU)IOU)U)U)U}U)U)U) 

CO<OCOCOCOCOCO<D<DCO 

C0C0<D<D<0C0<O<O<O<O 

CO COCO 

RV 

[K/S) 

©HtONNtNNN 

tHtO<O^COO>»HCMOCM 

CO^NHCOOlO'tNN 

COSCOUSUS^CMOOCMUS 

COOlQCMf-COOlUSCMCO 

’O-QK^-COCMCOi-t’O-iH 

NHtO«00)HQOOU)t 

lo^ro^coi^ioQ'O’co 

HlOMQflOlDHHHlO 

tNSSSO)®QO)M 

'M*USh-rHrHC0<O < M*C0US 

flOMQlOOOO)QO)SM' 

CM 0) Q 
CO CO <0 
rH CM 0) 
rH h* CM 


ocM^cocoocMcoioco 

HrlHHWWCMWW 

h»000)0)0)0)0)0)00h- 

CMCMCMCMCMCMCMCMCMCM 

COUS<*CM®OOh*'M»CM® 

NNNWCMHHHHH 

00 US CO , 

RHO 

t<*)N®O>C0N©U)«O 

wrt^wiocoscoo)® 

cooooococooocooocoO) 

'*'*'*'*'*'*'*'*'*<* 

CMrHSOI^COUS^COfH 

rHCMCOCO<*USC01^COO> 

0)0)0)0)0)00)0)0)0) 

®0)CO<OUSH-COCM®0) 

®®fHCMCO<*USCOI'-l^ 

®®®®®®®®®® 

USUSUSUSUSUSUSUSUSUS 

00 1^. US 
00 0) Q 

Q ® rH 

US US US 


0)0)0)0)0)0)0)0)0)01 

rlHHHHHHHHH 

0)0)0)0)0)0)0 0)0)0) 
HHHHHHHHHH 

0)0)0)0)0)0)0)00)0) 

HHHHHHHHHH 

0) 0) 0) 
rH rH rH 

< 

i- 

-1 

ui 

OOCMCOO)CD®00*COCM 

COOOCO®fHCOO)COh*CM 

rH<*00<OCOCOO)CO<OrH 

USUSUSCOCDh»h«00O>® 

COCMCMh*CMQCOCMCO<* 

®HM’OOM‘®U)QCOt 

Ol^-lOCOCMfHOOOCO'M- 

QrHCMCO'M’USUSCOr'OO 

OOrHCOO)U>®«H<OCOQO 

CMCOOlCOOh-OUSUSOO 

CMO)COCOO)US®USO)CM 

0)0)QHHCMWC0Wt 

CO CO <0 
US US CO 

us r*- cd 

T ^ ^ 

D 

OOCOOOOOOOCOCOOOOOO) 

HHHHHHHHHH 

0) 0) 0) 0) 0) 0) O) 0) 0) 0) 

HHHHHHHHHH 

0)0)SSS6)SS)QS 

iHiHCMCMCMCMCMCMCMCM 

sss 

CM CM CM 


SIHH^C4S0)QC(H 

COlOCOf-lf-lCOQt^OOCO 

COCMfHQOOCOCOCOlOCO 

*QmT 

DEC 

*H©f^fOU)*HCMO»OJ^* 
(0 CM rH | CM US rH CO US 

COCO’M-COCMCMh-lOCOLO 
1 1 1 US CM US CM 1 

h*COCOh“<0®0)COCMN* 
rH CM CM |H | LO CM 1 CO 10 
fill II II 

CO CO Q 
fH CO US 

III 1 1 1 1 1 1 

rHCMCO^'M'USUSCOCOCO 
CMCMCMCMCMCMCMCMCMCM 

1 1 1 1 1 1 
l^f'^CDCOCOUSUS*'^ 
CMCMCMCMCMCMCMCMCMCM 

1111 IB II 

C0CMrH®0)l s »C0lOC0rH 
CMCMCMCMrHrHrHrHrHrH 
1 1 1 1 1 1 1 1 1 1 

® 00 CO 
fH | | 

1 

z 

< 

1IIII1IIII 
COCOCOCOCOCOCOCOCOCO 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 

COCOfOCOCOCOfOCOfOfO 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

COCOCOCOCOCOCOCOCOCO 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CO CO CO 
CM CM CM 
III 

UJ 

3 

N—' 

QiHr^*HO»u>coiou>u> 

<OCMCMh-COUSCO<OrHQ 

a>^^CO<OrHCO^-M*lO 

CO ^ CO 


COlOCnr^h-CMrH^-CMU) 
CM CO ^ CM US CM LO CO rH 

<OKCO®Q<OK*-<0<0 
ID LO 1H CM <M* |H ’M- CM 

VrHCMKcooJVco^r^ 

to -M- CO CO CO -M* to rH 

CM 00 US 

co nr 

0£ 

cor^cocous'M-^cococo 

COCMCMCOCOCOCO^’M'US 

COCOKODOlQfHCMHrLO 

^^-^^-^ususususus 

ONO) 
US US US 


oooooooooooooooooooo 

HHHHHHHHHH 

COOOODOOCOOOOOOOCOOO 

HHHHHHHHHH 

OOCOCOCDCDCDODCDCOCO 

HHHHHHHHHH 

00 00 00 
rH rH fH 

♦ 

®®6>®®S>®®®® 
10 U) U) 10 U) U) U) LO LO U) 

®&®6kQ®®6>®Q 

lOUSUSUSUSUSUSUSUSU) 

S S SIS O Q 6) 6 G) S 
totoioiotototoiototo 

Q Q ® 
US US US 

O ® 

* 

'M- 

M 

w 

6>U)®US®US®US®US 

COCOh-h*COCOOO)®® 

COOOOOOOOOOOOOOOOOOO 

®U)®US®US®U)®U> 

rHr-lCMCMCOfO^-M'tOLO 

lOtOtOLOtOtOlOlOlOlO 

COOOOOOOOOOOOOOOOOOO 

®US®US®US®U)®US 

COCONNOOOOOOQQ 

LOlOlOtOlOLOlOtOCOCO 

COOOOOOOOOOOOOOOOOOO 

suso 

fH fH CM 
CO <0 CO 

oo oo oo 

Ui 

HHHHHHHHHH 

0) 0) O) O) 0) O) O) 0) 0) 0> 
0>0>0)0>0)0)0>0)a>Q> 

HHHHHHHHHH 

HHHHHHHHHH 

0)0)0)0)0)0>0>0)0)0) 

0)0)0)0)0)0)0)0)0)01 

HHHHHHHHHH 

HHHHHHHHHH 

OOlOOOOSOSOOSO) 

0)0)0)0>0)0)0>0)0)0) 

HHHHHHHHHH 

1991 

1991 

1991 

h- 

< 

O 

JJOOOOOOO.O. 

DD3DDDDDUJUJ 

->“)<<<<<<</)</) 

Q_ClOlQ_»-I— 1— hHH 

UJUJUJIUUUUUUU 

wwwwoooooo 

H>>>>>><->00 

UOOOOOOUJUJUJ 

ozzzzzzooo 

uuu 

UJ UI UI 

ooo 


COCOCMI^CMh-Wt^rHCO 
CM CM rH tH CM CM 

»HC0*HC0rH<0*H<0rHC0 
rH fH CM CM rH rH CM CM 

rHUS®U)®U>®US®U) 
CO fH rH CM CM CO HH 

6k us® 
CM CM CO 


140 


30 DEC 1991 


GEOCENTRIC EPHEMERIS FOR URANUS 


ELONG 

(ONHHSOSQHH 

QOO<0'*CMQOOCO'*CM 

•••••••••• 

rHcooocooocoh-CM^CM 
* HHMMCOO^ 

CMfO^flDOOfH^-OOcOCO 

QOO(OtMHO)N<OM- 

*.«.*••••• 

NH©H©HU)OU)Q 

^tOtOCOCOt^NOOCOO) 

95.34 

100.20 

105.07 

109.96 

114.85 

119.75 

124.65 

129.56 

134.48 

139.41 

144.35 

149.30 

154.24 

159.20 

164.15 

169.11 

174.08 

178.97 

-175.95 

-170.99 

LU 

</> 

< 

X 

SQSQQSQQSIS 
® 5>SXa<SHSH&Q 
QQ5HSQQQ® ® ® 

Q D Q 0) 0) OHDOM)) 0) 
QQISOlOiOlOlOiOlOl 
SQG0)0)0)0)0)0)0) 

00)0)0)0)0)Q(SSMS 

OiOiOlOlOlOiQQ&Q 

OiOiOlOlOlOit&t&QQ 

QISQOSH&ISSSS 

QQISH&QISMSMSSS 

a. 

HHHHHHHHHH 

hhhOQQSOQS 

® Q O S5HS HH HH 

HHHHHHHHHH 

UJy-N 

M * 

M w 

NNNWfOfO^^U)® 

KOOOlrHCMCQUXOOOOl 

'M* -*r^ to to to to to to to 

i-tCM’M-lOr^COQriCMCO 

<OCOCOCOCOCOh»r'»h»N 

’M-LOCOh-r-OOCOCOCOCO 

NNNNNNNNNS 

CO 

MfOCOCOfOfOrOfOWfO 

cococorocococoeocofo 

COCOCOCO<OCO<OCQCO<O 

CO<OCO<OCOCOCOCOCO<0 

MAG 

<OCOCDCOCOU)LO^^CO 

HHHHHHHHHH 

<0<0<D<D<0<0<D<0<D<D 

COCMrHrHQOlOONCOlO 

HHHHHQSQQS) 



<OC0<OQD<O4D<O<D<O<D 

^fOfOMHQOtOOQON 

SSISS)QI&0)0>0)0) 

C0<O<D<O<D<DtOtOlOtO 

©COtOlOtOlO^-’M'^lO 
0) 0) 0) 0) 0) 0) 0) 0) O) 0) 

tototototoioioiotoio 

RV 

(K/S) 

tcoawttwstio 
oi^onsooNf-iioco^ 
oo<oQiooo«H^riou>^> 
■ ••••••••• 

QiH^«OCDi-fCOU>I^O> 
1 1 1 1 HHHHH 

1 1 1 1 1 

lOOJlO^HCOQtOOW 

SWO)HO>NtNNM- 

OHtOtHBHNNQ 

iHCOCMIOCOtOCMNOiH 

iHCM^-lO<Oh*COCOO>0) 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 t 1 1 1 

-28.9630 

-28.6200 

-28.0821 

-27.3389 

-26.3811 

-25.2139 

-23.8612 

-22.3429 

-20.6632 

-18.8203 

-16.8179 

-14.6792 

-12.4384 

-10.1122 

-7.7061 

-5.2268 

-2.6915 

-0.1365 

2.4066 

4.9282 

RHO 

19.5114 

19.5123 

19.5132 

19.5140 

19.5149 

19.5158 

19.5167 

19.5175 

19.5184 

19.5193 

19.5202 

19.5210 

19.5219 

19.5228 

19.6237 

19.5245 

19.5254 

19.5263 

19.5271 

19.5280 

19.5289 

19.5298 

19.5306 

19.5315 

19.6324 

19.5332 

19.5341 

19.6350 

19.6358 

19.5367 

19.5376 

19.5384 

19.5393 

19.5402 

19.5410 

19.5419 

19.5428 

19.5436 

19.5445 

19.5454 

DELTA 

20.4946 

20.4934 

20.4851 

20.4697 

20.4475 

20.4186 

20.3831 

20.3412 

20.2934 

20.2399 

20.1812 

20.1176 

20.0496 

19.9776 

19.9023 

19.8241 

19.7436 

19.6613 

19.5779 

19.4939 

19.4100 

19.3268 

19.2449 

19.1648 

19.0872 

19.0126 

18.9417 

18.8750 

18.8129 

18.7558 

18.7043 

18.6588 

18.6196 

18.5870 

18.5613 

18.5426 

18.5312 

18.5271 

18.5304 

18.5410 


HHtOfOrtNOOJQCM 

QOiCQCQQ&COS'M”* 

OOCMtOCQCO'O’CQCOCQCQ 

'M’tSCOttCDCOrHCMLOr- 

o 

ui 

NMQOOCOtttOMH 
1 HW WCOt U> 1 CM 1 * 
1(1)11 || 

lO(0 0)HHO)IOr(<OH 

1 CO 1 to * CO ^ 1 CM 1 

<DCMKCQC0CQh*O>Ol<0 
M-Mt 1 CM t trtCOt 

o>a>QQ0t/>Loco<o , 'r& 

lOfH’M' t CO 1 <0 1 CO 1 

o 

tOCOrHOlKtOCOCMtaob 
1 1 1 tO tO tO U) ID tO * 

| | | | | | | 

h-iD'M’CMi-H&aaooao 
* * ’O* -o* hT <0 <0 <0 CO 

111,1 till 

h-r^h-ooooootar-tcM 
< 0 < 0 < 0 < 0<0 coco*** 

<otacocoa>r-»CM'<f-i/>r- 

z 

< 

COWWNWNWWNN 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 t 1 I 1 

Ui 
2 
V— ✓ 

NWWNO»U)NWHS 

OOCOOOOtOCOCMOCO^ 

SDSO)OOIOHO)CMCM 

COO)CQr-lh>!OCMi-<QCQ 

«< 

CMQl^C*)OOCM<*CQQfQ 
CM ^ tO iH CM ^ tO rH rH 

CO Q CM O ^ CO ^ 10 oJ 
rH rH to CO rM ^ H CO 10 

t&KOO^tOfHCMKoicO 
HHHH lO <0 <0 

OOOIAOQ QO)NU)CO 
CM iHCO^r^lO rH 


QHW’tlOCOSOJQH 
H H 

22^h31h22h£h£h 

OOOOOOOOQOh»NN<D<0 

Shhhhhh^ 0100 


HHHHHH^^^O* 

0 0)0)0)0)0)0)0)0)0) 

0)0)0)0)0)0)0)0 0)0) 

0)0)0)0)0)0)0)0 0)0) 

♦ 

OQ 

totototototoiotototo 

QOSSS&iOSQG 

tOLOtOLOlOlOlOtOtOtO 

tOLOlOlOlOtOlOIOUOU) 

OSH&QQQQQSS 

L0L0L0L0L0L0L0L0L0LD 


3 Q 

to 

Q 

to 

a 

to 

a 

to 

q 

to 

Q 

to 

IS 

to 

Q 

to 

to 

a 

to 

9 

to 

Q 

to 


to 

Q 

to 

Q 

to 

ta 

to 

Q 

to 

Q 

to 

Q 

to 

Q 

to 

G> 

* 

CM 

CO 

CO 



to 

to 

CO 

CO 

h* 

r- 

00 

00 

o> 

0) 

<S> Q 

H 

rH 

CM 

CM 

<0 

CO 


’M* 

to 

to 

CO 

CO 

h*. 

c*. 

00 

00 

0> 

0> 

& 

Q 

rH 

rH 

CM 


CO 

CO 

<0 

CO 

CO 

<0 

<0 

CO 

<0 

<0 

CO 

<0 

CO 

CO 

<0 

r- r- 

N 

h* 

K 


h. 


N 



h» 

h» 

h. 

fs. 

h- 

h- 

h* 

h» 

c*. 

00 

00 

00 

00 

00 

CM 

N-/ 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

CO 

00 

oo 

00 

00 

00 



CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 


Oi 

Oi 

Oi 

01 

0) 

Oi 

Oi 

0) 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 0) 

Oi 

01 

0* 

Oi 

Oi 

Oi 

01 

Oi 

Oi 

01 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

01 

Oi 

Oi 

Oi 

Oi 

0) 

01 


0) 

Oi 

0) 

0) 

0) 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

0) 

Oi 

Oi 

Oi 

GiOi 

Oi 

Oi 

Oi 

01 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

01 

Oi 

Oi 

Oi 

01 

Oi 

Oi 

Oi 

Oi 

0> 

UI 

h~ 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

< 

z 

z 

z 

z 

z 

z 

CD 

CD 

CD 

CD 

CD 

CD 

oc 

DC 

<£ 

Of DC 

cm 

cm 

am 

cm 

DC 

cm 

DC 

>■ 

>* 

>- 

> 

>• 

>* 

Z 

z 

z 

z 

z 

z 

_J 

_J 

_J 

_J 

o 

< 

< 

< 

< 

< 

< 

Ui 

UI 

UJ 

UJ 

UJ 

UJ 

< 

< 

< 

<< 

< 

Q_ 

Q. 

CL 

0- 

Ol 

0- 

< 

< 

< 

< 

< 

< 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


3 

3 

3 

3 

3 

3 

u. 

Li. 

ti- 

U. 

UL 

u. 

2 

2 

2 

22 

2 

< 

< 

< 

< 

< 

< 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 



o> 

* 

01 


Oi 

CO 

00 

ro 

OO 

CO 

00 


Oi 

* 


Oi CO 

00 

CO 

00 

CO 

00 

CO 

00 

<0 

00 

CO 

GO 

CM 


CM 

h- 

CM 


CM 

1"- 

CM 





rH 

rH 

CM 

CM 



rH 

rH 

CM 

CM 



rH 

rH CM 

CM 



rH 

rH 

CM 

CM 



rH 

rH 

CM 

CM 



rH 

rH 

CM 

CM 



rH 

rH 


141 


170.99 



GEOCENTRIC EPHEMERIS FOR URANUS 


2 QfiHHHMMfOtU) 

CONNNCOQWNHW 

locor^coOfHCMcotoco 

SOCMftSMCMHftft 

GOftHCM^COOO&HCO 

CO CO OO 
lONft 

-J COH(OH®H(OHOH 

Hi co co to to ** co to cm cm 

rlHHHHHHHHH 
1 1 1 1 1 1 1 1 I 1 

COrHCOrHCOCMNCMNCM 
HHQQftft ®C0SN 
HHHH 1 1 1 1 1 1 

1 1 1 1 

KCMcococococoVoiV 

tOCOlOlO-M-^COCOCMCM 
1 1 1 1 1 1 1 1 1 1 

ftMft 
HH 1 
1 1 

LU QBQQQQQQQQ 

(/) Q&QQ&O&QQQ 

< QSSQQGSISQS 

ftftftftftftftftftft 

ftftftftftftftftftft 

ftftftftftftftftftft 

ftftQSQS®®®® 

ftft® 

ftft®®®®®®®® 

®s® 
® q 
® ® ® 

CL HHHHHHHHHH 

QQBQQQQBOQ 

® ®HHHHHHHH 

H H H 

UJ^-s N- N CO IO 10 CM fH ® 00 

NIB NNNNNNh*h-r-CO 



to to tO CO to CO CO CO CO <0 CO 

V^CO'M’CMtHOCOCOIOCO 

cococococotoioioioio 

cocococococococococo 

CMOOOONCOIO^COCM 

l owtttttttt 

cocococococococococo 

3.42 

3.41 

3.41 

W U) U> CO CO N © CO 0) Q 
O Ot 0) 0) Ot 0) O 0) (A ft s 

«-*CMco^riocor^coo»o» 

QfHCMCO'M’'M‘U>U><0<0 

HHHHHHHHHH 

r^. h- h- 

fH »H iH 

2 IO to IO IO IO lO U> U> 10 CD 

cocococococococococo 

COCOCOCOCOCOCOCOCOCO 

to to <0 

^ OCO^TOr^CM^-OrHfO 
</> HtSWNHNQft^- 
> \ WNCOtOtlflNrtW 

OZ * ^COWlOSNCOtQt 

COCOCO^^CMt-lOt-IrM 

CDCO*H<OCOUOi-tCONCO 

COCOQCO<*COiHOO<OCO 

COCDIO«HIOKI^*Q<* 

lOOOCOOOOCO^NiHCM 

■M'OCMLO'M'LOCO'M-'M'^ 

COCOrHCMNLOCOCOCOO 

©©©ft©©NN©M 

HS© 
CM CO CO 
ih cm 

CM 00 -M* 

Sft W t COCOQW t to 
HHHHNNWW 

CDSCOftftftftftftCO 

CMCMCMCMCMCMCMCMCMCM 

NCOIOCOCMOOOCO'M’CM 

CMCMCMCMCMCMfHiHiHfH 

®N IO 

fH 

WHQftS® t COH® 
O ©N00C0ft®HW«O^ 

X ^ ^ ^ <«* IOIO IO IO IO 

X LQLQLDLQLQLOLOLOLOLO 

ftNOMWCMQftN© 

M-lO«Or-COO>tSQr-»CM 

lOIOLOLOtOlOQOCOCOCO 

lOlOIOlOlOIOLOIOLOlO 

©©CM® ft S©M ©CM 
«t©©®N«ft®H 
COCOflOCOCOCOCOCOh-C-*' 
LOLOLOLOLOLOLOIOLOLO 

Q 0> N 
CM CM CO 
I s - f s » h- 
lO IO IO 

ftft ft ftftft ft ftft ft 
HHHHHHHHHH 

ftftftftftftftftftft 

HHHHHHHHHH 

ftftftftftftftftftft 

HHHHHHHHHH 

ftftft 

H H H 

< 00 CO CO to CO CO 00 ® 1 -t IO 

h- CO CO to ^ 0> O h- Q N CO 

_J U) © H to ft IO ® b* fO S 

LU IO IO CO CO CO t^> 00 00 0) Q 

NN«COMSftM®H 

COCMCOCOfHNCMCOCOCO 

COCOM-CMf-lOiCOCOlOCO 

OrHCMCOM-M-lOCOr^OO 

r4CM«HCOCMCOCOI--CM’M* 

N©®H©®S©M© 

HftNtQNWSCM© 

ftft®HCMCM©WMM 

CM CO U> 
<0 CM rH 
0> CM * 
to IO 

cooococooocooococooo 

HHHHHHHHHH 

ftftftftftftftftftft 

HHHHHHHHHH 

ftft®®®®®®®® 

•HiHCMCMCMCMCMCMCMCM 

sss 

CM CM CM 

NCOCMCOIONOCMCM'M’ 

QCOfHO>CMCOlOM*M-lO 

M®©N®®M Nft© 

KCO ^ 

OOCMNCOCftCOCOQCO’M* 

o cm ^ to i i i io^i-»^r 

UJ III 1 1 1 1 

O CO 0> Q CM CO ^ ^ to CO CO 

toio 1 1 1 1 1 1 1 

U)NW©NNft«ftS 
1 HNH 1 rH M* IO 1 

III fill 

Nft^HWWHHWM 
1 lO'M-CMlOrMCO'M'^'M* 

ll lllllll 

CO N CO 
<0 CM fH 
l 1 1 

III 1111 

NNI^I^h*COCOIO^^ 
1 1 1 1 1 1 1 1 1 1 

©HQftNCMCMQ© 
1 1 IO IO 10 10 IO IO * 

1 1 1 1 1 1 1 

«0 ^ CM 

CMCMCOCOCOCOCOCOCOCO 
/-v CMCMCMCMCMCMCMCMCMCM 

Z 1 1 1 1 1 1 1 1 1 1 

jS 

w IO CM 00 O* Q * CO 0» CO iH 

COCOCOCOCOCOCOCOCOCO 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

COCOCOCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CM CM CM 
CM CM CM 
1 1 1 

<ococoh*r*CMCMh-io«> 

NNCOCOCOCMIOOCMCO 

<o to ® 

CMCOlOQOiQloVcOI^ 
CM CO -M- r-» ^ CO '* 

®0>COCMNCOMrlOCMMP 

CO 

H«®H«WS©HH 
CM iH lOIOlO rH CM 

WcO’M- 
co *• 

DC h- CO to IO ^ CO CO CM CM rH 

HHHHHHHWWCO 

CO’M’IOCDCOI^OOQr-tCM 
H H H 

CO -M- CO 
HHH 

ftft ft ftft ft ftftftft 

HHHHHHHHHH 

ftftftftftftftftftft 

HHHHHHHHHH 

O)O0>0>O>O>O>O>OO> 

HHHHHHHHHH 

ftftft 

HHH 

JD 

(2440000+) 

8825.60 

8830.50 

8835.50 

8840.50 

8845.50 

8850.50 

8855.50 

8860 . 50 

8865.50 

8870.50 

8875.50 

8880.50 

8885.50 

8890.50 

8895.50 

8900.50 

8905.50 

8910.50 

8916.50 

8920.50 

8925.50 

8930.50 

8935.50 

8940.50 

8945.50 

8950.50 

8955.50 

8960.50 

8965.50 

8970.50 

8975.50 

8980.50 

8985.50 

CMCMCMCMCMCMCMCMCMCM 
ftftftftftftftft 0)ft 
ftft ft ft ftft ft ft ftft 

UJ HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

0>0)0)0)0»0>0>0>0)0> 

ftftftftftftftftftft 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 
0> O) 0) OMJ) 01 0> 0>0> 0) 
ftftftftftftftftftft 

HHHHHHHHHH 

CM CM CM 
0> 0> 0> 
ftftft 

HHH 

< JJOOOOOOOd 

O DDDDDDD3DUJ 

-> -o <<<<<<< 00 

lD.fl.Hlhhhl-1- 

LUUJUJUJIUUUUUU 

covxowtoooooo 

H>>>>>>000 

UOOOOOOUJIDUJ 

OZZZZZZOOO 

uuu 
UJ LU UJ 

ooo 

CMh-rHCOrMCOrMCOiHlO 
CM CM fH *-» CM CM CO 

QIOGMOQIO&tOQlO 
fH fH CM CM CO H H CM W 

CO fH fH CM CM »H 

0> 0> 
fH CM CM 


142 


29 DEC 1992 8986.60 


GEOCENTRIC EPHEMERIS FOR URANUS 


o 

§ 

®LOU)COCOCMCMrH®® 

rHlO^CMQOOCO^CH® 

OOQQHNMIOON 

®CO'M’CM®®C0'*CMrH 

COiHCO<DQQON.h*r'-Ot 

aOOCOID^CMtHQOMD 

fH^flOCMOOCOO^COh* 

®r^COCOlDIO'M’'M’CMLO 

uj 

ID®'*0)'*®C0»C0® 
1 1 rH rH CM CM CO CO 

CMt^CMNCMCOiHCOiHCO 

^’^lOlOCOCOh-h-CDOO 

BID SID® ID® U) 0) W 
0)0>®®rHrHCMCMCMCO 
HHHHHHHH 

• ••••••••• 

0)t»t(J)t»t0)U) 

COMr'M’LOlDCOCOh-l^h- 

HHHHHHHHHH 

UJ 

if) 

< 

X 

®®®®®®®®®® 
® ® ® ® ® ® ® ® ® ® 

Q <SO S 00 00)0)0 
QOSQOOOOOO 
SMSOOOOOOOO 

0)00)0)0)0)0)®®® 

0)0)0)0)00)0)®®® 

0)00)0)0)0)0)®®® 

®®®®®®®®®® 
Q S Q O Q Q S IS Q ® 
®®®®®®®®®® 

Q. 

HHHHHHHHHH 

HHHHQQSI5SQ 

®®®®®®®HHH 

HHHHHHHHHH 

UJ^-v 
ISIK 
M W 

HHHHHNWrtCOM’ 

ID CO h* ® ® rH CM * ID h. 
^^•^•’M'lDlDlDlDIDU) 

®®rHC0<M*C0KO>®rH 

LO<DCOCOCO<OCOCOh»|s. 

CMcO'M’iDcococor^r^r^- 
i — r— r— r— i — r— r— 

w 

COCOCOCOCOCOCOCOCOCO 

COCOCOCOCOCOCOCOCOCO 

<D<OCOCOCO<OCOCOCOCO 

COCOCOCOCOCOCOCOCOCO 

O 

< 

h«b.h.h-r^h-h»cocou> 

HHHHHHHHHH 

ID^CQCOCMrH®®®® 

HHHHHHHQQQ 

h*COtO'M’<OCM*H®®0) 

®®®®®®®®®o 

®®Kf**<OCOCOCOCOCO 

oooooooooo 

2 

COCO<D<DQOQDCO<DCOCO 

COCOCOCOCOCOCOCOCOCO 

<OCOCOCO<OCOCO<OCOID 

LDIDlDIDIDIDIDtDLDLO 

RV 

(K/S) 

'*®«HCMIDO)'*CO*® 
Q O OHD SI OHS O h> O 
®0MrHC00)lDID<*IDC0 
OlflOCONHM-DNN 

®r*.IDCO®*KCMCMrH 
r^’M'CDCOOOOOCMCOQCO 
U)O(0S WQOtOWO 
COCOOXOCOr^lDCMKO) 

NN«tCDtt®NH 
h»CMlDCOCMCMCOOOCOO 
«X0MJ>HMC0<0 0)N 
®O)ID0)CMCM®h~rH'* 

^CO®KlDCMr-lO®CO 

IDCMCMr-COfH^rCMf^.'M' 

rHCM®lD®h-0)OOLOrH 

COCOIDCMO'M’O'*®® 


CM®tH^©C»rHfOU>r^ 
1 1 I 1 HrtrlH 

till 

0>*HCM^tOCOh»COOOa> 
rH CM CM CM CM CM CM CM CM CM 
1 1 1 1 1 1 1 1 1 1 

OCOOOKr^CDlDCOCM® 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

®®^*CMOl^^CM®CM 

HHHH 1 1 1 1 
1 1 1 1 

RHO 

®*><0rH®®KID*CM 

''TIDCOKOOOXftQWM 

r^K^i^KKh.ooco<)o 

LOIDLOLDIDIDLOLOLOLO 

HOflOCDlDWNSOS 

COCO^lDCOr^OOO><7)<S 

CDCDCDCDCDCDCDCDCDO) 

IDIDIDIDIDIDIDIDIDID 

ID'M-CMiHOOOCO^COtH 

iHCMCO^’M-LDCOf^COO 

OOOOOOOOOO 

lOLDIDlOIDIOIDlOtOID 

®®COU>COCM®®h»LD 
®®rlCMCOTTLDLD®l^ 
® ®® ® ® ® ® ® ® ® 
COCOCOCOCOCOCOCOCOCO 


0)0)0)0)0)0 0)0)0)0) 
HHHHHHHHHH 

oooooooooo 

HHHHHHHHHH 

OOOOOOOOOO 

HHHHHHHHHH 

oooooooooo 

HHHHHHHHHH 

>ELTA 

coh-h'»cou>i0t^*>o>i0 

COOOCOI^WOOOOCMO>f-l 
ID ID ID <0 ® ^ * 0) ID 
LOLOLOLOLOLO^^COCO 

’M'r-fQCO’M'COCOCOCOO) 

r^OO-M-lDCOf^OiCOCOCM 

OiCOh-QCOlOI^OrMCO 

CMCMrHrH®0)OONh.<0 

®CM«H^®^cMr^cor^ 

OIDCM®®<OOQOCM® 

'*C0CO®CM*COO<Oh» 

ID^COCOCMrH®OOQO 

CMCOCOCOCDIDLDI^CM® 

'M-COaOl^CM’M-CO®^ 

H<0HN5TNS0)O0> 

®r^r-®cococoLDLDLO 


QSOOQQSSIISIQ 

CMCMCMCMCMCMCMCMCMCM 

SHSH9QSOOOOO 

CMCMCMCMCMrHrHfHrHrH 

OOOOOOOOOQOOO 

HHHHHHHHHH 

®®®®®®®®®® 

HHHHHHHHHH 


h~'*COIDCQO)®r*'.®® 

MDCOCONNOI^QS 

f***OCO®fHCOCOf s -h-lD 

NtONOlDSONCO 

o 

UJ 

wujcoQs-t ^ruxsi ® 

ID CO <H U> CM l ^ CM rH CO 
| | | | I till 

^iDcoocor^tHcocoiH 
ID ID 1 HMH 1 ID 1 CM 

ii iii i i 

QCMN.'M-COCOIDCOrH-M' 

ID CO CM (O LO CM 1 ID 1 rH 

ID’M'OSLOTfTTlDCOLO 
CO | CO CM | LO ’M’ CO CM tH 

Q 

0>r'.IDCMQ®IDCOrHCO 
(OCOCOCOCOCMCMCMCMfH 
1 1 1 1 1 1 1 1 1 1 

it iii i i 

CO'M’COfHOOOr^LDlO'* 
HHHH | I | | | | 

1 1 1 1 

1 1 1 1 1 1 1 1 

COCOCOCOCO^IDIDh^GO 
1 1 1 1 1 1 1 1 1 1 

1 II 1 1 1 1 1 

OtHCM-M-COI^OiHCOlD 
1 HHHHHHCMCMCM 

/-N 

z 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

i i i i i i i i i a 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

lllllllll 
CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

UJ 

2 

V-/ 

CMO>U>r^«-tCOO>ljOKCM 

r^r-fH^iDr-iocococM 

ID*O®h»CMC0®h»O 

ohoqoqolo®®ldo 

.<■ 

®<OCQO»tDO)rHCM®CO 
CM CO LO CM CO lO HH 

©f^CO^rH^rH^CMlD 
HHH IDCOrH*rHCQ 

CM-* , ®CMh-®C0'*O® 
ID rHrH ID ^ CM LD CO 

NH®SH««OHO) 

IOCM^LOtHCMCO^LOLO 


r-*COO>»HCMCO^COh*CO 

rHrHrHCMCMCMCMCMCMCM 

0)®rHCMCMCO<**lOLO 

CMCOCO<O<OCOCOCO<OCO 

IDQOCDCOCOIDIDID'M'^ 

COCOCOCOCOCOCOCOCOCO 

COCOCMtHiHQOOOf^CO 

COCOCOCOCOCOCMCMCMCM 


000000000)0) 

HHHHHHHHHH 

0)0)00)0)0)0)00)0) 

HHHHHHHHHH 

OOOOOOOOOO 

HHHHHHHHHH 

oooooooooo 

HHHHHHHHHH 

♦ 
® 
® 
O ® 

® ® ® ® ® ® ® ® ® ® 
ID 10 ID ID ID ID ID ID ID ID 

SQQSSSDSSS 

IDIDIDIDIDIDIDIDIDID 

®®®®®®®®®® 

IDIDIDIDIDIDIDIDIDID 

®®®®®®®®®® 

LOLOLOLOLOLOLOLOLOLO 


“>® 

® ID 

®ID®ID®ID®ID 

®ID®tO®ID®IO®ID 

®ID®ID®10®ID®I0 

®1D®ID®ID®ID®ID 

■* 

O O 

*S H H N CM CO CO 

*”«MDtO<0<OI^I^®® 

0)0)®®HHCMCMCOCO 

*'rioiDco<oh*h*®® 

CM 

o o 

CD CD 

oooooooo 

® ® ® ® ® ® ® §® ® 
oooooooooo 

®IS)HHHHHHHH 

OOOOOOOOOO 

HHHHHHHHHH 

OOOOOOOOOO 



CO 

CO 

CO 

CO 

CO CO 

CO 

CO 

CO 

CO 

to 

CO 

CO 

CO 

CO 

CO 

to 

<0 

CO 

to 

CO 

CO 

CO 

CO 

CO 

CO 

to 

CO 

CO 

CO 

CO 

CO 

CO 

to 

CO 

CO 

CO 

CO 

CO 

CO 


o 

o 

o 

O 

OO 

O 

O 

o 

o 

o 

o 

o 

O 

o 

o 

o 

0) 

o 

o 

O 

o 

O 

o 

o 

o 

o 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

a > 

0) 

0) 

0) 

O) 

O) 


o 

o 

o 

O 

o o 

O 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

0) 

0) 

0) 

0) 

0) 

0) 

0> 

0) 

0) 

0) 

0) 

o> 

0) 

UJ 

H 

rH 

rH 

rH 

rH rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

< 

z 

z 

z 

z 

zz 

CD 

CD 

CD 

CO 

CO 

CO 

OC 

DC 

DC 

OC 

DC 

DC 

DC 

OC 

OC 

OC 

OC 

OC 

>“ 

>- 

>- 

>- 

>“ 

>- 

Z 

z 

z 

Z 

z 

z 

_J 

-1 

_J 

_J 

o 

< 

< 

< 

< 

<< 

UJ 

UJ 

UJ 

Ul 

UJ 

Ul 

< 

< 

< 

< 

< 

< 

Q_ 

a. 

CL 

a. 

a. 

CL 

< 

< 

< 

< 

< 

< 

o 

3 

3 

3 

3 

3 

3 

3 

3 

3 


“1 

3 

3 

3 

33 

U. 

U. 

IL 

u. 

LL 

l L 

2 

2 

2 

2 

2 

2 

< 

< 

< 

< 

< 

< 

2 

2 

2 

2 

2 

2 

3 

3 

3 

—> 

-> 

3 

3 

3 

3 

3 


CO 

® 

CO 

CD 

<0 CD 

CM 


CM 

h* 

CM 

h*. 

* 

O 

* 

O 

** 

0) 

to 

CD 

to 

CD 

to 

CD 

CO 

® 

CO 

CD 

to 

® 

CM 

h- 

CM 

t ^ 

CM 

r*. 

CM 

h- 

CM 

r- 




rH 

rH 

CM CM 



rH 

rH 

CM 

CM 



rH 

rH 

CM 

CM 



rH 

rH 

CM 

CM 



rH 

rH 

CM 

CM 



rH 

rH 

CM 

CM 



rH 

rH 


143 


175.57 


GEOCENTRIC EPHEMERIS FOR URANUS 


ELONG 

-170.61 

-165.64 

-160.68 

-155.71 

-150.75 

-145.79 

-140.83 

-135.87 

-130.93 

-125.99 

idcoqooooh&hcoco 

®rHCMCMC0<*<Dh-<D05 

HDHOHOHDHD 
CMr-trH®®O505OOOOK 
HHHHH | | | | | 

1 t 1 1 1 

OMOtODiODOOD 

QCMCO10CDOOQCMCOU) 

CMr^CMI^CMI^COOOCOOO 
C-COCOIDID^MTCOCOCM 
1 1 1 1 1 1 1 1 1 1 

u> CO 
h« 05 f-» 

CO 00 V 

W H H 
1 1 1 

UJ 

CO 

< 

x 

®® ® ® ® ® ® ® ® ® 
OSIGOQSQOOQ 
QQSSI&SSGSS 

0 0)0)00)000)00 
OOOOOOOOOO) 
0 0)0)0)0)0)0)0)01)0) 

OOSQISSODSS) 

0)O)SQS^SQSS 

OOQOQQQSSQ 

SOS 
® ® ® 
DQQ 

0. 

HHHfHHHHrlHH 

1H Q ® ® ® ® si si S> Q 

DDhhhhhhhh 

H H H 

Uly-N 

Ni K 
H w 

COO «0 IOM- WNHQO> 
hNSNSSMsN© 

r^CO^COr-H&OOCDIDCO 

CD<0<0CD<DC0VDLDIDID 

CMQOJCOr^VD'M'COCOCM 

HHQ 

^ ^ ^ 

in 

cocococococococococo 

COCOCOCOCOCOCOCOCOCO 

COCOCOCOCOCOCOCOCOCO 

CO CO CO 

o 

oonsnooo>o>sh 
0) CD (A 0) 0) CD 0> 0H& <S 

CMCMCO*LDC0h»<DO5® 
IS Q S) S) S) S) 6) S) S) H 

fHCMCOCO-M-lDCDCOh-h- 

HHHHHHHHHH 

00 00 00 
H H H 

3 

IDVDLOIDLOLOIOLOCOCO 

<D<DCDCDCDCDCD<DCDCD 

CDCDCDCO<O<DCOCD<OCD 

CD CD CD 

RV 

(K/S) 

IDrHCMCOCMCD^CDOOCD 
rHCMCM05<0O-lD05®C0 
COCOOiM'CMSiLO’M'CDVD 
HC0 5>tSO)0)QOU)H 

C<OU)0)S<OCOS6)H 

vtlDiH^CMCOCDOOCOS) 

(OCOQQOCONM-OCM 

lDh-00<OrHVDr^h-^S) 

MtOSaSDO)t(CID 

0)CMVDQOOfHCO<D<Or*. 

^O^tSCDKCOCDCDCO 

C0**CMI^t-l<e40l0<M- 

* ® h- 
<0 CM** 
S) <3 'M- 
CM O LO 


ID h- ® CM CD CD ® CM 
HHHHHWWW 

iDcDr^ooo>0)0)0>o>0) 

CMCMCMCMCMCMCMCMCMCM 

0DKCOU>COCMS)O)CdW 

CMCMCMCMCMCMCMrHrHrH 

CM 05 h- 
rH 

RHO 

C0CM®O>h-lD«*CMS)C0 
CDO>® QHCMWMIOU) 
QQHHHHHHHH 
4DCDCO<D<DCDCO<D4DCO 

K 10 <0 CM ® 00 ID CO rH 
CONOOOQQHCMCO t 
rHrHrHrHCMCMCMCMCMCM 
<OCOCOCDCO<OCO<OCOCO 

soocD^corMor^co^ 

lDVDGDr^Q0O>O)S)<HCM 

CMCMCMCMCMOMCMCOCOCO 

<DCD<DCDCDCOCO<DCDCD 

CM® 00 
co * * 
CO CO co 
CD 40 40 


O5O5O5O5O5O5O5O5O505 

HHHHrlHHHHH 

0505050)0505050)0505 

HHHHHHHHHH 

OOOOOOOOOO 

HHHHHHHHHH 

05 05 05 
HHH 

)ELTA 

COOOVD&COQOOCOrHCO 
LOCOOCMtHh-OOCOOCO 
®CM'*COCMC0rHh»CO® 
<0 CD CO <0 h- h* 00 00 05 ® 

t®OtO flO CO CD iHN 
CO*«rCM’M-|^CMOO'M'S)'M' 
t^lDCO«HO)COCOVD^-CM 
QrHMfOCO-M-VDCOh-CD 

CDCMCMOOLOO'M'OOIOCO 
NCOCOOHNOWOH 
SiCOCO'M'rHI^COOM-O) 
05 05®rHCMCMCOCO<*«* 

00 00 ® 
OHN 
CM <0 00 
ID ID ID 


0000000000000000000) 

OOOOOOOOOO 

HHHHHHHHHH 

05 05®®®®®®®® 
rHrHCMCMCMCMCMCMCMCM 

® ® ® 
CM CM CM 


<DiDr-iDO>cMO)05^vo 

S>a>*COKCMfQCM'*CO 

h-r-^'M'COCDCOM'SXD 

*H ® 05 

DEC 

CMIDCOCDCMCMCOCDrHCD 
1 ^’CM10OM*IO10V0CO 

CMf*»COCOCOGOCMCDO)CM 

rHCOlDLDIDCOrHCO^LD 

lllllllltl 

U>OOCMCD«Hh*U>U>OOCO 
+ CM 1 CM CO rH U> 

CO h» 10 
CM * 1 

h'.ooQfHco^-Locor^-co 
CMCMCOCOCOCOCOCOCOCO 
1 1 1 1 1 1 1 1 1 1 

tlllllflll 

0) 0) O) O) O) 0) 0) 00 N (0 
COCOCOCOCOCOCOCOCOCO 

ftlllllllll 

ID^COrHOh-LDCOrHOO 

COCOCOCOCMCMCMCMCMrM 

lllllllltl 

CD CO iH 
HHH 

z 

< 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CM CM CM 
CM CM CM 
1 1 1 

UJ 

3 

N— / 

h»l0OOrHO5L0C0'*COh- 

QOOO®<0lD05flOCM®rH 

COCOCOCMr-lr-»r*-h-r^U> 

CD CO rH 


Q00005COCOh»05U>U505 
rH CM ID rH CO CO 

OOCMCMCO<OiHCMO)r-«CO 

’M'COCMrHrHCMCOM'rHfO 

ONADSNDCMMO 
HtCMH r* * 

ID h* rH 
CM CO U> 

0 £ 

COVD^COCMCMtHi-H®® 

CMCMCMCMCMCMCMCMCMCM 

ooooooooss 

HHHHHHHHCMCM 

rHrHCMCO^V0CDf s »OO05 

CMCMCMCMCMCMCMCMCMCM 

® rH CM 
CO COCO 


O5O505O5O5O5O5O5 05 05 
HHHiHHHHHHH 

0000000)000 

HHHHHHHHHH 

0)0)0)0)0)0)0)000) 

HHHHHHHHHH 

05 05 05 
HHH 

♦ 

® 

<3 

OS) 

")Q 

* 

CM 

TO Q 5) 15 Q Q Q Q Q 

LOVDIDIDIDLOLOIDIDLD 

VDIDIDIDIDIDIDIDIDLD 

DDDDDDDDDS 

LOlDLDlDtDlOLDLDLOVD 

® ® ® 
LO LO LO 

010010 010010010 
05 05®S)«HrHOMCMCOCO 
rHrHCMCMCMCMCMCMCMCM 
0>0>0>050>0>0)0>0>0> 

®IDS510®ID®I0®10 

M*M'iDiDcocor^r*-oooo 

CMCMCMCMCMCMCMCMCMCM 

O5O5O5O5O5O50505O5O5 

QU)OU)SIOQU)QU) 
0)0)® QHHWWrtW 
CMCMCOCOCOCOCOCOCOCO 
0)0)0)0)0)0)0)00)0) 

® 10 65 
* * ID 
CO CO CO 
05 05 05 


< 

o 


CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

co 

CO 

CO 

CO 

<0 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

O) 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

<A 

05 

05 

05 

rH 

H 

iH 

rH 

r-» 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

_i 

-1 

O 

O 

O 

O 

O 

O 

O 

CL 

a. 

a. 

CL 

a. 

a. 

h 

h 

►“ 

h 

h 

f— 

> 

> 

> 

> 

> 

> 

O 

O 


U 

U 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Ul 

UJ 

UJ 

UJ 

UJ 

UJ 

O 

U 

O 

O 

L5 

O 

O 

O 

O 

O 

O 

O 

UJ 

UJ 

Ul 

Ul 

Ul 

“> 

"5 

< 

< 

< 

< 

< 

< 

< 

tn 

to 

<0 

to 

to 

to 

O 

O 

O 

O 

O 

O 

z 

z 

z 

z 

z 

z 

O 

O 

0 

O 

0 

CM 

r- 

H 

CO 

H 

CD 

rH 

CO 

rH 

LO 

® 

ID 

® 

ID 

® 

ID 

® 

ID 

® 

LD 

® 

* 

05 

* 

05 

* 

05 

* 

05 

* 

05 

* 

CM 

CM 



rH 

rH 

CM 

CM 

CO 


rH 

rH 

CM 

CM 

CO 


rH 

rH 

CM 

CM 

CO 



rH 

rH 

CM 

CM 



rH 

rH 

CM 


144 


29 DEC 1993 


GEOCENTRIC EPHEMERIS FOR URANUS 


ELONC 

(QtMSOMOtfQN 
cou>u>rHcoco*CM 6> oo 
• •«••••••• 

Ok*5>U>Ok*Ok*OkcO 
1 1 HHNNO 

QO*«HO>h»lOCOiHOMD 

.......... 

OraOMNMNNOH 

C0**U)U)«O<DNNC0 

COCOQ*OCOCOiHQ6> 

co*cOfHO>cors.cou>* 

.......... 

££S2£!£® “>® “>® 

000>0>6>Q«H«HCMCMCO 
»H tH fH fH tH T-l rH 

135.31 

140.22 

145.15 

150.09 

155.03 

159.97 

164.93 

169.88 

174.84 

179.45 

PHASE 

Q06kQQ6)QQ6>6l 

SSSS8ISS1S 

HHHHHHHHHrl 

QSSSSOXAOIOX)) 

SQSSS)0)0)0)0)0) 

HHHHHQQOSS 

0.999 

0.999 

0.999 

0.999 

0.999 

0.999 

0.999 

1.000 

1.000 

1.000 

6k6k6k6k6k6k6kQ6k6k 

§iii§SSSi§ 

HHHHHHHHHH 

UJ /-\ 
ISI « 
M w 

ssqqsi&hhcsim 

'♦'♦**•****** 

C0*lOQ0h-O>QHC0* 

******U>U>U>U> 

QOls.O)6>CMfOU)COOOO> 

lOU>U>COCO<OQO0OQO<O 

QfHCMC0**U>U)U>C0 

N N N fs fVi fs fs, fs. fs 

to 

cocococococococococo 

COCOCOCOCOCOCOCOCOCO 

cocococococococococo 

cocococococococococo 

MAG 

0>0M7)O0)00©C0NS 

HHHHHHHHHrl 

<OQOCOQO<OQOQO<D<OCO 

N>QOIOIO*COMrtrMQ 

HHHHHHHHHH 

QOQDQOQ0QDQ0Q0Q0QO<D 

o>oors.<ou>*cococMfH 

dSQOQQSSSQ 

COCOCOCOCOCOCOCOCOCO 

<&6kOkO>a>a)00Krs.r^ 
5)5)0 0)0 0)0)0)0)0) 

Q0Q0U)U>U>U>U>U>U>U> 

RV 

(K/S) 

5.1427 

2.6955 

0.2206 

-2.2481 

-4.6852 

-7.0768 

-9.4202 

-11.7109 

-13.9218 

-16.0221 

-17.9960 

-19.8395 

-21.5544 

-23.1296 

-24.5371 

-25.7570 

-26.7865 

-27.6321 

-28.2962 

-28.7637 

-29.0148 

-29.0443 

-28.8636 

-28.4871 

-27.9142 

-27.1331 

-26.1381 

-24.9402 

-23.5639 

-22.0255 

-20.3229 

-18.4547 

-16.4315 

-14.2793 

-12.0300 

-9.6954 

-7.2765 

-4.7852 

-2.2450 

0.3089 

RHO 

19.6357 

19.6365 

19.6373 

19.6381 

19.6389 

19.6397 

19.6406 

19.6414 

19.6422 

19.6430 

19.6438 

19.6446 

19.6455 

19.6463 

19.6471 

19.6479 

19.6487 

19.6495 

19.6503 

19.6511 

19.6519 

19.6527 

19.6536 

19.6544 

19.6552 

19.6560 

19.6568 

19.6576 

19.6584 

19.6592 

19.6600 

19.6608 

19.6616 

19.6624 

19.6632 

19.6640 

19.6648 

19.6656 

19.6664 

19.6672 

DELTA 

20.6053 

20.6166 

20.6208 

20.6179 

20.6079 

20.5909 

20.5671 

20.5365 

20.4995 

20.4562 

20.4071 

20.3524 

20.2926 

20.2281 

20.1592 

20.0865 

20.0106 

19.9320 

19.8512 

19.7688 

19.6853 

19.6014 

19.6178 

19.4349 

19.3534 

19.2739 

19.1969 

19.1231 

19.0530 

18.9872 

6>6>Q0CMCMOOCOCOh.Ok 

OOQOlOSUJHCOCOQ 

CMrs.fHr^co<SkooQDu>u> 

<*COOOh*h-h.Q0<O<OCO 

COODOOCOQOGOOOOOOOOO 

HHHHHHHHHH 


Qoqr*.i0U)«Hc>Ju»Q0r-i 

COCOOOOtarMtftNQOO 

CMKQOU>OOCO*OM5>OD 

coa>K<orsfH*i-nskto 

<-> 

UJ 

rHCMrHOk<O*C0*OkOk 
NMttlfl 1 fH CM CO U) 
1 f 1 ( 1 | | | | 

*COU>COHQO>HCOCO 
CM tl> CO CM CM CO * CM 1 1 

U>6>6>*CMU>fH6>C0Q0 

iH*CMtHCM*CMtH«HCM 

HOQCM5>*HHNCM 
u> CM fH | | | fH CM CO * 

Q 

COU>CMOktO*rHOOU>CM 

i i i to to to to * * * 

i i i i i i i 

WNNHHHHHHH 
CMCMCMCMCMCMCMMCMCM 
1 1 1 1 1 1 1 1 1 1 

6Ms.lOCOrMOMs.COU>* 

*COCOCOCOCMCMCMCMCM 

C0CMCMCMCMCMC0*U>Q0 

CMCMCMCMCMCMCMCMCMCM 

III 1 1 1 1 

fs-0>fHCOU>t'sO>»HCOU> 

CMCMCOCOCOCOCO*** 

(MEAN) 

HHHHHHHHHH 
CMCMCMCMCMCMCMMCMCM 
1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

1 1 1 1 I 1 1 1 1 1 

fH H H H H H H H H H 

CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

OOrHO>fiOOOCMCMhoiHCM 

lOrsCOCO<SiO>*HrH6> 

h»CM*CMC0rHCMCM*t3 

COCOhsQOCOfH*fHQOOO 


tOrlCOCMh-CMtOCOCOCO 
CM CO ID CM CO* U> 

r*.CO«DOr4CO<DU>K* 
U> COfHtOCMU) 

U>CMCOOX7>U>U>6>QCO 
fHCO* * * * COCM CO 

hs*f^fs.*0>fHCMfHQ 
CO 10 rH CO * rH CM CO 

cn 

*U)QOfs.0k6>fHCMCOLO 

COCOCOCOCO***** 

COr^COO>0>6>«H«HCMCM 

*****U>U>U>IOU> 

COCOCO<OCO<O<OCOCOCM 

U>U>U>U)lOU>U>U>U>U) 

MHQQOOOCONQOU) 

IDIDIOIO****** 


0) O) 01 O) Ol Ol (D 0) O) Ol 

HHHHHHHHHH 

0)0)0)00)0)0)0)0)0) 

HHHHHHHHHH 

0)0)0)0)0)0)010)0)0) 

HHHHHHHHHH 

00)00000000 

HHHHHHHHHH 

♦ 

<a 

«s 

Q Q 

® O <3 ® <3 6> 6) 6H3 <3 
U)U)U>U>U>U>U)U)U>U) 

Q 6> 6> 6> 61 Q 6H3 <3 6> 
L0LOU>U)UkLOU>l£LOLO 

6) 6) <& <3 6) 6> 6k 6k 6 6k 
U)t0U)U>U)lflU)lOII>U) 

6>Q6>6k6)<3t36)6k6k 

IDIOIOIOIDLOIDIOIOIO 


-> 6k 

to 

6k 

to 

6k 

to 

6k 

u> 

6k 

to 6k 

10 

Q 

to 

6k 

to 

6k to 

6) 

U> 

Q 

to 

6k 

to 

6k 

to 

6k 

to 

a 

to 

6k 

to 6k 

to 

6k 

to 

6k 

to 

<3 

to 

6k 

* 

to 

<0 

<D 

h*. 

fs. 

a> 

00 

Ok 

Ok 6k 

Q 

fH 

fH 

CM 

CM 

CO CO 

* 

* 

to 

to 

<0 

<0 

|s. 


00 

00 

Ok 

Ok 

Q 

6k fH 

fH 

CM 

CM 

CO 

CO 

* 

* 

to 

* 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO * 

* 

* 

* 

* 

* 

* * 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

to 

to to 

to 

to 

to 

to 

to 

to 

to 

to 

CM 

Ok 

0> 

Ok 

Ok 

Ok 

Ok 

a 

Ok 

Ok 0» 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok Ok 

Oi 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok Ok 

Ok 

Ok 

0) 

Ok 

Ok 

Ok 

Ok 

Ok 


UJ 

********** 

OkOkOkOkOkOkOkOkOkOk 

OkOkOkOkOkOkOkOkOkOk 

HHHHHHHHHH 

********** 

OkOkOkOkOkOkOkOkOkOk 

OkOkOkOkOkOkOkOkOkOk 

HHHHHHHHHH 

********** 

OkOkOkOkOkOkOkOkOkOk 

OkOkOkOkOkOkOkOkOkOk 

HHHHHHHHHH 

********** 

OkOkOkOkOkOkOkOkOkOk 

OkOkOkOkOkOkOkOkOkOk 

HHHHHHHHHH 

< 

a 

zzzzzzcotnmtn 

<<<<<<UJUJUJUJ 

omniLiLiLU. 

CDffitttettCeKttteK 

UJ UJ <<<<<< a. Q. 
ILU.222222<< 

0£ OC OC OC >->>“>-> > 
OuCLCLtL<<<<<< 
<<<<2222ZZ 



COCOCOOOCOCOCMfs. CM IS. 
fH fH CM CM rH *H 

CMfs.*Ok*Ok*0kC0C0 
CM CM fH fH CM CM 

COOOCOCOCOCOCOOOCOCO 
rH rH CM CM fH rH CM CM 

Wfs.CMfs.CMfs.CMh.CMfs. 
rH rH CM CM rH rH 


145 


1.000 179.45 


GEOCENTRIC EPHEMERIS FOR URANUS 


<3 

Z 

O 


C0H^©0)WU>0»WS 

rHCMCMCMCMCOCOCO** 


U)SIOOU)OU)QU)S 

Sh(0(0U)U)tt(O(i) 


I I I I I I I I I 


MOtHO»N(DU)0S 
lO 10 CO h* K 00 OHS rH CM 


lOStOSIOI 

NWHrlQI 


I I I I I I 


10)900 00 
till 


9H^0DWflOfO9©« HOOD 
(0 IO (O N O) Q 04 (i) U) N 0> & CM 
• ••••••••• 

©HCOHOOWSWNN h- CO © 

h-^COCOLOl0**COCO CM CM rH 

I > I I I I I I I I III 


ID 

s s s s s s 

CO 

ssssss 

< 

ssssss 

X 


Q- 

H Hrl rl HH 


QQ0)O)99(AO)O)0l 9 9 9 Q Q) I 

ISMS999 99999 9991 

9999999999 9991 


I IS SSI 
IS SSI 
IS SSI 


HHHHHHHHHH «-4 «H S S S S S S S S 9SSHHHHHHH rlHH 


LlJ 

ISIS 

L0L0LO**COCMfHSS 

N9MWHS9MOM 

999999991010 

CMHS9MOM9CMH 

1010******** 

rH S S 

(O 

cocococococooocococo 

COCOCOCOCOCOCOCOCOCO 

COCOCOCOCOCOCOCOCOCO 

CO CO CO 

o 

NNC0C0C099SHH 

9999999SSS 

CMCOM99S99SS 

SSSSSSSSHH 

HCM(OMIO(D(ONOOOO 

HHHHHHHHHH 

s s s 

H H H 

3 

totoiototoioiosss 

ssssssssss 

(0(0(0(0(0(0(09(0(0 

CO CO CO 

RV 

(K/S) 

IOM90DM0090D9N 

OD9MtO)U)S(OtS 

M9(OH00U)SCM9N 

00(OOOI499HHSS 

tHNOO(<)(OS9(OCM 

SCO10COOOS1010SCO 

(OH999999CM9 

(ONOOOSCMSNNt 

MHI09NtN9H(0 

HM00CMCMSC091OC0 

S9S9(O9©C0HC0 

SCOCOCOSlOSCMCOOM 

1534 

9334 

6229 


CMtOh^SCM*h»SrHCM 
HHHHHW W 

tlO«NC099999 

CMCMCMCMCMCMCMCMCMCM 

COOOK<Ol0COrHSCOC0 

CMCMCMCMCMCMCMCMrHrH 

MHS 

iH rH 

RHO 

SOOOtdSCOOCOH 
Q0 009SHCMN(OtU> 
©(OIDNNSSNNN 
9(0(090(09999 

9MOOH9MONS 

99S999SHCMC0 

h-h>^N>K^SSSO 

SSSSSSSSSS 

©(OMCM9NIOWHCO 

COtlO(OONOOS99 

SSSSSSSSSS 

ssssssssss 

co * cm 

iH CM CO 

s s s 

CO CO CO 


9999999999 

HHHHHHHHHH 

9999999999 

HHHHHHHHHH 

ssssssssss 

HHHHHHHHHH 

s s s 

H H H 

)ELTA 

M(i)tN99MlO9fl0 

U)N9MIOIOCMMMU) 

999Ht0099tS 

999NNN999S 

9NCMMH9HQ99 

C09CMHW9W999 

NtCMSOOOIOfOCMS 

SHCM(OCOtlOSh>OD 

SN9NSCM9HNN 

(OSNtCOSIAttHH 

0)MflWSNtS©H 

SS9HMCMOttiO 

5557 

5934 

6246 


9 00900 00 0090 00 0) 

HHHHHHHHHH 

99999 9 9999 

HHHHHHHHHH 

SSSSSSSSSS 
rH rH CM CM CM CM CM CM CM CM 

sss 

CM CM CM 


CO'M-CMI^OO^-OOCOttf*'. 

CMH9CM9S9SOM9 

lOOCMtCMSOSIOID 

CO CO 

DEC 

•Hh-SlOlOCOCMh-CMh* 
10 to 10 10* CM 1 CM * * 
1 1 1 1 1 1 III 

N0)H9U)S99HCM 
**1010101010 1 1 
a i i i g i a 

HC0C0HQ0SS9C09 
MCMWHHH9HC0W 
1 1 1 1 1 1 1 1 1 1 

(OttlOIOIOttOCM 
1 1 1 1 1 1 1 1 1 1 

StHS9(0(09t9 
CM 1 CO * 10 * CM CM * 
1 I 1 1 1 1 II 

HSCOStNSttlOCM 
1 ©(OlOlOlOtMM 
1 1 1 1 1 1 1 1 

CMCMHHHHHHHH 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

©9© 
*10'* 
1 1 1 
S CO CO 

co co co 

(MEAN) 

1 1 1 1 V 1 1 

HHHHHHHNCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

rH rH rH 

CM CM CM 
1 1 1 

9t99N99t9t 

9CM9SNHStHH 

t«CM(<)«S(0NtS 

CM CO S 


999H9NHM9H 
CO * 10 rH CM * CM 10 CM 

S9SS9SCM9SCM 
10 CO CM rH rHCM * 

SH9HNWWHWN 
CM CO CM 10 10 10 LO 10 

to * to 

rH CM 

ac. 

M9CMCMHSS999 

*******C0C0C0 

SSNSSKNNM 0 

SSSSSSSSSS 

©SS9HHCMWMW 

WWrtttttMtM 

CO S 

* * * 


9999999999 

HHHHHHHHHH 

9999999999 

HHHHHHHHHH 

SSSSSSSSSS 

HHHHHHHHHH 

SSS 

rH rH rH 

♦ 

i 

Q S 

->s 

* 

* 

CM 

w 

ssssssssss 

I0I0I0I0L0L010LO1010 

SSSSSSSSSS 

ssssssssss 

SSSSSSSSSS 

IOIOIOIOIOLOIOIOIOIO 

SSS 
to to 10 

I0SI0S 10SI0SI0S 
UXOCOI^h-COGOSSS 
I010I0L0L0L0L0L0LOC0 
9999999999 

ssssssssss 

SHHOICMfOCOMMS 

ssssssssss 

ssssssssss 

I09I09I09999S 

tOCCNNCOttSSS 

©©(0©©©(09©h> 

SSSSSSSSSS 

to s to 

S rH rH 
l-h- 1^ 
SSS 

LU 

********** 

9999999999 

9999999999 

HHHHHHHHHH 

********** 

ssssssssss 

ssssssssss 

HHHHHHHHHH 

SSSSSSSSSS 

sssSssssss 

HHHHHHHHHH 

1994 

1994 

1994 

< 

O 

JJOOOOOOUQ. 
DDDDD3DD3U1 
->-><<<<<<< V) 

O.Q.ft.£LILhhhhH 

UJUJUiUJUJUUUUU 

(/)(/)(0(/)(400000 

H >>>>>>000 

UOOOOOOUiUJUJ 

ozzzzzzooo 

(JOU 
LU LU UJ 
OOQ 


WSH9H9H9H9 
CM CM rH rH CM CM CO 

9(0910910910910 
H H CM W CO rH iH CM CM 

S*S*S*S*S* 
CO fH fH CM CM H 

S * S 
rH CM CM 


146 


29 DEC 1994 


GEOCENTRIC EPHEMERIS FOR URANUS 


o 

z 

o 

NS0»«0©tNrl0)S 

t(0Q)QMDO)HQ0« 

LOCOfHO>OOCOU3^(0^ 

tNQNWWHOMO 

^WNQ^WWQNU) 

COHO)®COtrtWSO) 

lOLDCOOOrHtO®LOrHlO 

OONCOIDLD^^COCOW 

-J 

Ui 

COCOCOrHlDSlDIS^TO) 
*-» | | HHCMWW 

1 

t<»t®«a)WNNN 

COCO^^IOIOCOCOK^- 

WNH©H©H<0HU) 

00000)0)IS5hhWW 

HHHHHH 

SU)OU)QtD«U)®U) 

COCO'O-’O’LDLDCOCOr^^ 

HHHHHHHHHH 

ui 

00 

< 

x 

® Q ® IS ® ® Q IS Q Q 
OSQGHSOQQQQ 
SSBHSSSSQSs 

QSSSSS0)0)0)0) 
Q Q Q S) SM w 0> 0> 0) 0) 
GGSISSQO)0)0)0) 

0)0>0)0)0)Q)0)0>IS)Q 
O) O) 0> 0) 0) 0) 9) 0) S) Q 
0)0)0)0)0>0)0)0)®Q 

® S IS) O S) IS) 19 Q ISHS) 

®®®®®®®®Q® 

a. 

HHHHHrlHHHH 

HHHHHHQQQQ 

qqosqqqshh 

HHHHHHHHHH 

UJ y-\ 
NJ * 
M 

<7>0)O)OH7)O)CHSlSH 

C0C0C0C0C0C0C0’*'*'* 

NWCO'fiflNWOHW 

COlDCOOOO)rHW^ID|N- 

IDIDIDIOID<O<0C0<0C0 

QOO>d«HCMCOCO‘0’'0''0‘ 

COCOh-h-h-I^I^Krs.1^ 

V) 

COCOCOCOCOCOCOCOCOCO 

CO<OCO<OCOCOCOCOCO<0 

cocococococococococo 

cocococococococococo 

CD 

< 

SMSHSIQ Q G Q) 0) 0) (A 
WWWWWWWrHrHrH 

QOQOKCOCOIO^COCOW 

HHHHHHHHHH 

r-t®O)CDh-C0U>LD^C0 

HHQQQQSSOQ 

WWHQI90)0)0)0)0) 
909919 0)0)0)0)0) 

3 

40<OCD<DCOCDCOCDCP<D 

CO<DCO<DCO<DCO<DCOCO 

C0C0C0<D<DCDC0<D<DC0 

COCOCOCOCOLDLOLDtDLD 

RV 

(K/S) 

Q*IDC0<D'*KrH<0O» 

IDCOtOlDCOlDIDSKS® 

fOSWO^OOOtQS 

NOO«)QU)0><ONQH 

OOl^QOO'fWIDCMOOCO 

0)C0WQK^«H<0O'C0 

nrwr-coooiDcoawnr 

wwsi^wcooooonco 

< 00 >c 000 c 0 h«* 0 > 00 ® 0 ) 
tOOONflJNfQSt 
COCOWCOCOr-MQQHCO 
h* 0> ® 00 ’O* 00 IS O 00 -0- 

SO)U)Mi)H®^WO) 

COCOCO’O-^QCO-O'COCO 

COW'O-COOCOCOWO'W 

®HWMI9®^®U)® 


NtWQNtNaN^ 
1 1 1 1 1 HH 

1 1 

COCO®i-tCO^-lDCONOO 
rHrHWWWWWWWW 
1 1 1 1 1 1 1 1 1 1 

OOOOOQOOOh-h-CO'O’CO 
WWWWWWWWWW 
1 1 1 1 1 1 1 1 1 1 

H9CO(O^HO)S^W 
WWhhhh 1 | t | 
llllll 

RHO 

Sh-lDCOrHOOCO^rHO) 

^'♦io«or^i^ooo>Q<a 

O)O)O)0)O)O)O)O)&IS 

COCOCOCOCOCOCOCOt^f^ 

l s »^WQC0U><0*HC0<© 

HNW^^IOONS® 

OGQ5QGSS5S 

NNNNShNNNN 

WHOOtHONtN 

®QQHN<0<0tlfl® 

Qhhhhhhhhh 

0)StN9SU>N9N 

ONWOJQQHWOM 

hhhhnwnwww 

r^h.|s.|s.h.r^i^i^i^r^ 


0)0)0t(l)0)0)0)0)0) A 
HHHHHHHHHH 

0)0>0)OH7)0»0)0)0 0) 

HHHHHHHHHH 

9)0)9)0)0)0 0)0)0)0) 
HHHHHHHHHH 

0)0)0)0>0>0>0)0)0>0> 

HHHHHHHHHH 

JS 

UJ 

Q 

O)C0<DO)rHCMC0lDrHC0 

co<ocoo>coiar^WiMco 

t<0NNN(0tN®U) 

COCOCOCOCOCOCOCOIOU) 

’♦COWCOh-^lDWCOCO 

0)0)^CO®0)COQHQ 

lOt^CONNHQOMJ) 

tttCSNONNSS 

i^’O-Qr^.-o-wcor^co^ 

HC0U5C0® QW^-MS 
WNCOIO’C^COWHH 

®0)U)sO)tcoroHco 

®NMNOOH9(D99 

(ONWNWOlOCONH 

QO>OJOOOO^.N.r^h-f^ 


QSSSI&QSSQS 

WWWWWWWWWW 

Q Q S S> S S> IS S 0) 0) 
WWWWWWWWrHiH 

oooooooooo 

HHHHHHHHHH 

0)000000000000000000 

HHHHHHHHHH 


COlOQ^CO^IDOO^h* 

©CONH’tQlOCOWH 

co^wco^o^o^r^h* 

NCOU) OCOQOJHQLO 

o 

UJ 

COW 1 ^ CM 1 tWH | 
II II III 

COO)® QQNU5MW® 
LOLOHCO 1 ^CO^C 1 CO 
1 1 1 1 III 1 

co^cohtodoidcocoV 

W<OUO<OW<0 1 ^ ^ U5 

llllll III 

O)CO-^WQLDLDWO)00 
iHLD^^LD 1 WID rH 

o 

WWNNhhh | 1 | 
1 1 1 1 1 1 t 

NtN®StNO0>N 

LOIOLO^O-^^^COCO 

III 1 1 1 1 1 1 1 

llllll III 

COtD^^^^tDIDCO^ 

COCOCOCOCOCOCOCOCOCO 

1 1 1 1 1 1 1 1 f 1 

1 1 1 1 1 1 1 1 1 
o>6>w^rcoo>fHcocooo 
COHf^^^-^lDlDlDlD 

z 

< 

HHHHHHHHHH 

wwwwwwwwww 
1 1 1 1 1 1 1 1 1 1 

VIIVIVIIVI 

WWWWWWWWWW 
1 1 1 1 1 1 1 1 1 1 

illlllllll 

O® ®IS® ®Q®®Q 
WWWWWWWWWW 
1 1 1 1 1 1 1 1 1 1 

illlllllll 

9999999999 

WWWWWWWWWW 

Illlllllll 

UJ 

2 

w 

MOQhtlONDOlH 

COQOtDlD^WCOCOW 

HQIsWttHOS® 

W^’IOrHCOCO^’rH^'f^ 


OONNHDS«)U)U>^ 
COLO W«0U> H W <0 

0)<OWO»WfHCOCOWCO 

co^-^cocow tWID 

0)®tO<OrHrH<OIO®® 
rH ID r-liH ID ^ W 

COr^^-OOOOIDQCO-^W 

LDWLDiHCOLDHWCO^ 

a: 

QHCO'O'lOCOOOOkQiH 

LOLOIOIOLOLOLOLO 

WCO’O’IOCOKOOOOODO) 

QSSHHHHS19S 

HHHHHHHHHH 

O)O)QO0Or^COCOLD^CO 


0) 0) 0) 0) 0) 0> 0) 0) Q Q 

hhhhhhhhwn 

S> ® ® QS® ® 8® Q 
WWWWWWWWWW 

WWWWWWWWWW 

®®®®®®®®®® 

wwwwwwwwww 

y-\ 

+ 

o 
a o 

SMS S IS IS <S IS SHS ® 
LOLOIOLOLOLOLOIOLOIO 

QQ&® ®&®S® Q 
IDIDIDIDIDIDIDIOLDID 

®®®®®®®®®® 

LDLDLDLDIDLDLDLDLDLD 

9999999999 

lOlDIDLOLDLDLOLDLDLO 


3 ® 

a 

ID 

IS 

ID 

IS 

ID 

0) 

ID 

® 

ID 

® 

ID 

IS 

ID 

® 

ID 

® 

10 ® 

ID 

® 

ID 

IS 

ID 

IS 

ID 

IS 

ID 

IS 

ID 

® 

ID 

IS 

ID 

® 

ID 

IS 

ID 

IS 

ID 


w 

W 

CO 

CO 



ID 

ID 

CO 

CO 

h» 

IN. 

00 

00 

0) 

0) 

O 

® rH 

*H 

w 

w 

co 

CO 


’«• 

ID 

ID 

CO 

CO 

|N- 

1^ 

00 

00 

0) 

0> 

IS 

IS 

H 

r- l 


r- 

h- 

h- 

|n- 

h* 

h- 

h- 

h- 

h. 


h» 

|N- 

IN. 

IN. 

h- 

h*. 

00 

CO 00 

oo 

00 

oo 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

0) 

0) 

o> 

0) 

W 

s-*- 

Q) 

0) 

0) 

0) 

o» 

0) 

0) 

0) 

0) 

o> 

0) 

0) 

0) 

0) 

0) 

O) 

0> 

o>a> 

0) 

0) 

0> 

0) 

0) 

0) 

0> 

0) 

0) 

0) 

0» 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 



ID 

ID 

ID 

ID 

ID 

to 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 


0) 

0) 

0) 

O) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0)0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

O) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

o> 

UJ 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0> 

0> 

0)0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

0) 

O) 

O 

0) 

0) 

0> 

0> 

0) 

0) 

0) 

0) 

0) 

rH 

rH 

H 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

t-H 

rH 

rl rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

< 

z 

z 

z 

z 

z 

z 

m 

CO 

00 

00 

CO 

CO 

QC 

QC 

oc 

QC 

c r 

ococ 

o: 

a 

QC 

ae 

QC 

> 

> 

> 

> 

>- 

> 

z 

z 

z 

z 

z 

z 

-1 

-1 

-J 

_J 

a 

< 

< 

< 

< 

< 

< 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

< 

< 

< 

< 

< 

<Q_ 

a. 

CL 

a. 

a. 

CL 

< 

< 

< 

< 

< 

< 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


3 

3 

3 

3 

3 

3 

u. 

u. 

u. 

IL 

u. 

LL 

2 

2 

2 

2 

2 

2 < 

< 

< 

< 

< 

< 

2 

2 

2 

2 

2 

2 

“> 

3 

“> 

3 

“> 

3 

3 

3 

3 

3 


CO 

00 

CO 

00 

CO 

00 

w 

h. 

w 

In. 

w 

|N- 


0) 


o> 

’♦ 

0) CO 

00 

CO 

00 

CO 

00 

CO 

00 

CO 

00 

CO 

00 

W 

IN- 

W 

h- 

w 

|N- 

W 

IN- 

W 

|N- 




rH 

rH 

w 

w 



rH 

rH 

w 

W 



rH 

rH 

W 

CM 


rH 

rH 

w 

w 



rH 

rH 

w 

w 



rH 

rH 

w 

W 



rH 

rH 


147 



GEOCENTRIC EPHEMERIS FOR URANUS 


ELONG 

COf^KCOCDODOOOOOkOk 

Ok^-Ok'M'Ok'M'Ok^Ok-* 
h+h-COCOLOlO^“^-COCO 
HHHHrlrlHHHH 
1 1 1 t 1 t 1 ( 1 1 

OiCOr^CMOO-M-CM^SCOCO 

OktOQtOQt06>t06klO 
CMCMCMrMrMQQOkOkOO 
HHHHHHH 1 I I 
lllllll 

h* CO ® CM IO 00 CM h* CO Ok 
<Oh-OkQrMCM < M’lOh»CO 
•••••••••• 

<OLOQCOH<DH<OHCO 

OOKKCOCOlOtO^^CO 

IIIIIIIIII 

CO CO rM 

5} cm* 

CM h- CM 
CO CM CM 
1 1 1 

UJ 

</) 

< 

x 

6>QQa®6>6>Q®Q 

6>6>6>Q6>Q6I6>6>Q 

&6)6>OkOkOkOkOkOlOk 
SQS0)0)0)0)0I0)0) 
6HSM& 0) 0) 01 01 0) 0) Ok 

0k0k0k0k6>Q6)6)6)6> 

0k0k0k0kt&Q6k6k6)6k 

OkOkOkOkQQQQSS 

5> 6> 6> 

Q Q Q 
QQQ 

CL 

rlrlHHHHHHHH 

HHHQQ® 

QQQQhhhhhh 

rM rM rM 

LU ^ 

hslK 
H w 

'M-<M'-*’M'COCMCMrHQOk 

SSKSSSSMs© 

N©U>fOCM®0»MOM- 

COQOCOCOCOCOLOLOIOLO 

CMfHOkCOh-lO'M'COCMrl 

to u> mi- *•*■*■*■’* *■ 

6> 6> Ok 
* * co 

</> 

cocococococococococo 

COCOCOCOCOCOCOCOCOCO 

COCOCOCOCOCOCOCOCOCO 

CO CO CO 

C 3 

0)0)0)0>0MSSHHM 

O)0)O)A0»QQQQS 

co^r^io<or^coo>®f-i 

SMSQQQQ6H9HH 

CMCO^tOUOCOr-OOQOOk 

HHHHHHHHHH 

Ok Q Q 
rM CM CM 

2 

lOLOLOtOlOCOCOCOCDCO 

<OC040<O<0<S0Q0C0CDC0 

COCOCOCOCOCOCOCOCOCO 

CO CO CO 

RV 

(K/S) 

tNHtOMJJ«SNO) 
WCONO)Q HW® U)t 
CNOOCSIrH^-OCOCSIlOCM 
U)Q©HU>COiHWPON 

h-CMOkCOOkOOlOOCkOkh- 

CMCOCOtHlOCOCOOkCMQ 

COOOCOIOCMCOCOOOCOIO 

OkMOOSQNCOOOON 

h-00<M*QOklOC0C06>ID 
OU)S® N©HHM-M- 
CQrMOkOkOOOOQCOCOh- 
^OktHCMiHoo^h-OkCk 

0323 

8666 

6081 


Q(<)IOQOQMU)NO)H 
HHHHH W 

CM'M’tOh-OOOOOkOkOkOk 

CMCMCMCMCMCMCMCMCMCM 

OkOOOOKCO^COr-lOkOO 
W CM CM CM CM CM CM CM rM rM 

CO CO rM 

rM rM rM 

RHO 

U)NSNtNO)StN 

^*UXO<OKCOOOOl®4H 

CMCMCMCMCMCMCMCMCOCO 

h.h-h.h-h-r^h'h.h.h’ 

OkK^rlOCOCOf-iCOCO 

rMCMCO^'O-lOCOh-h-CD 

COCOCOCOCOCOCOCOCOCO 

COQOOIOCMQh.'*rMO> 

OkQkQrMCMCOCO^tDlO 

CO ** ** * * * ^ * 

h-h-h-r^i^h-h-h-r^h. 

CO CO 6k 
CO h+ CO 

* * * 

h- h- h- 


0)0)0»0)0>0l0)0)0>0) 

HHHHHHrlrlrlH 

OkOkOkOkOkOkOkOkOkOk 

HrlHHHHHHHH 

OkOkOkOkOkOkOkOkOkOk 

HHHHHHHHHH 

Ok Ok Ok 

r-t rM rM 

)ELTA 

t©NHQO>ttt5l 

cococococo<Oh*^h»to 

(s.rs.Kh.b-0000000>Q 

OOCOQlOrMrMrM'M’^lO 

o>oo»Hi^h-o)coco^rQ 

COCOf-tOOCO'M’COi-tQO) 

«HNemtlO«NN 

QcOC06kCM6>COQCOCO 
COOCMCOQ^COOkOk^ 
1^ CO -«■ CM Q h- 6) CO CM 
OOOkSlrMCMCMCO^^lO 

CD CO CO 
CO CO CO 
1^ iH to 
to CO CO 


cooococoaoooooaoooo) 

HHrlHrlrlHHHrl 

OkOkOkOkOkOkOkOkOkOk 

HHHHHHHHHH 

oioQQQQQSSS 

iHfHCMCMCMCMCMCMCMCM 

6k 6k 6k 
CM CM CM 


NHIOO^®W«NN 

CMCM<SQ<O00*M*CM<OCM 

HHOkfOOOkMHQH 

CO Ok h. 

DEC 

NlOO»aNO©^M(0 
rM | CM <* * * CO rM CO 

II llllllfl 

CMCOrMtO^-OkQCOK^ 
LO LO 'M - tH CO CO CO 1 CM CO 

lllllll 11 

CO^h-OOlOOkCMCOCOCO 
CM I CM CO CO rM to «H CM CM 

CO tO Q 
fH to CO 

II lllllll 

fHCOflOCOBiCM^COOOO) 
1 1 1 I HHHHHH 

1 l l 1 l l 

lllllll 11 

6>rMCMCOCOCOCOCOCMrM 
CMCMCMCMCMCMCMCMCMCM 
iiiiiiiiii 

1 llllllll 

QOkh-lOCOfHCOCOCOB 
CMHHHHH 1 1 t 

h- CO 6k 
to to to 

(MEAN) 

1 1 1 1 1 1 
HHHHHHrlHHH 
CMCMCMCMCMCMCMCMCMCM 
IIIIIIIIII 

iiiiiiiiii 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

IIIIIIIIII 

1 1 1 1 1 1 
HHHHHHHHHH 
CMCMCMCMCMCMCMCMCMCM 
IIIIIIIIII 

6k 6k 6k 
CM CM CM 
1 1 1 

WQHfO®NO)rMO<D 

CMOkCOCOQCOCOOXOCO 

QCOrMtOtOQCOrMrMCO 

* 5k CO 


'CM'^lfiCOWOHSfOO 
IO rM CM CO IO CO 10 CM 

CMh.QOCO<*Ok6>CO<DU> 
tO CM ID CO ID rl 

ootoootoh.WWokh.oo 
CO CO *H to ^ CO CM CM CM 

CM Ok h- 
CO CO * 

oc 

CMCMrMQOkCOOOh-COCO 
IO 10 10 U> 10 10 

lOlOtO’M-^^-M-^r-M-tO 

lOlOtOtOtOLOlOtOlOLO 

tOCOCOKKOOCkQliHCM 

to to to to to to to 

CO * to 


SSlQSO)(&0)0)0)0) 

CMCMCMCMrMrMrMrMrMrM 

OkOkOkOkOkOkOkOkOkOk 

HHHHHHHHHH 

OkOkOkOkOkOkOkQ&6> 

HHHHHHHCIMN 

Q 6k Q 
CM CM CM 

JD 

(2440000+) 

LOIOIOLOLOIOIOIOIOLO 

6>6>6>6>6>6>QQQ6> 

toiotototototoioioto 

6k 6) 6k ® 6>6k 5k 5> 5» ® 
totototototototototo 

Q 6k 6k 
to to to 

®t06>t06ktD6M06>t0 

CMCMCOCO^'M’lOLOtOCO 

OkOkOkOkOkOkOkOkOkOk 

OkOkOkOkOkOkOkOkOkOk 

6>U)6>L0S> 106)10 6)10 
NNC0C0O)O»8QHH 
OkOkOkOkOkOkQ6k6k6> 
OkOkO>OkOkOk6k6>Q<& 

rM rM rM rM 

6kl05kl05>l05)l05>l0 

CMCMfOCO’M-’M'lOlOCOCO 

QQQQQQQQQQ 

QQQQQQQQQQ 

HHHHHHHHHH 

6k IO 6k 
h- h. CO 
6k 6k S 
QQQ 
H H H 


to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

IO 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

»H 

rM 

rM 

rM 

rM 

_J 

-1 

<3 

o 

o 

O 

O 

O 

<3 

Q_ 

a. 

a. 

CL 

a. 

a. 

h* 

h 

H 

k— 

I- 

h 

> 

> 

> 

> 

> 

> 

o 

O 

O 

O 

O 

3 

3 

3 

3 

3 

3 

3 

3 

3 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

o 

D 

<-> 

U 

O 

U 

o 

O 

O 

O 

O 

O 

UJ 

UJ 

UJ 

UJ 

UJ 

-) 

“) 

< 

< 

< 

< 

< 

< 

< 

<0 

</> 

</> 

</> 

00 

to 

o 

O 

o 

o 

o 

o 

z 

z 

z 

z 

z 

z 

a 

o 

o 

o 

o 

CM 

h- 

rM 

CO 

rM 

CO 

rM 

CO 

rM 

to 

6k 

to 

6k 

to 

6k 

to 

6k 

IO 

6k 

to 

a 

* 

Ok 

* 

Ok 

* 

Ok 


Ok 

* 

Ok 


CM 

CM 



rM 

rM 

CM 

CM 

CO 


rM 

rM 

CM 

CM 

CO 


rM 

rM 

CM 

CM 

CO 



rM 

rM 

CM 

CM 



rM 

rM 

CM 


148 


29 DEC 1996 


GEOCENTRIC EPHEMERIS FOR NEPTUNE 


o 

z 

o 

_l 

Ui 


Ui 

CO 

< 

X 

CL 


U)iou>(Oh*(X)QHroio 

©WtWWHHSOOO 


OlOSlOSIAStOOtt 

fHfHCMCMCOCOftftftlO 


5 65 65 65 65 65 65 65 65 ' 
> 65 65 65 65 0 ^ 65 ®' 
5 65 65 65 65 65 65 65 6 H 


sa 

fOlOCOh'.OHDCMCOftft 

10 10 10 CM L 0 h* 

i-t 65 

O 5 OOKCOL 0 L 0 ftCOCMfH 

ca 0 ) oo h» ^ th 


oocococooocooocoooco 

OOMSMSN 

01 s 

QtHrHCMCMfOCOftftlD 

to co co ^ h- 

fH 

HHHHHHHHHH 

r-t fH iH »H »H fH 


MSSSQI 

IQSSOI 


till 


gggg 

mil 

mil 

GGGGGGG 

GGGGGGG 


Q Q <9 65 Q 

OGSSXS) 

GGGGGGG 

hhhh 

fH tH *H fH fH 

fH fH »H »H fH 

fH fH fH »H fH H H 


UJ > 
Nl I 


<o 


LOIOLOIOCOCOCONI^OO 

HHHHHHrlHHH 

CMCMCMCMCMCMCMCMCMCM 


CO O) 05 ® 65 H W CM CO CO 
rH,H,HCMCMCMCMCMCMCM 


ft 10 L 0 CO CO K K 00 00 00 
CMCMCMCMCMCMCMCMCMCM 


05050505050505050505 

CMCMCMCMCMCMCMCMCMCM 


W CM CM CM CM CM CM CM CM CM M CM CM CM CM CM CM CM CM M CMCMCMCMCMCMCMCMCMCM 


O 

< 


SSSSSSSSeoS «»©©«©s®®® 

SNNNSKNNSN 


O)O» 00 NN(D(DU)tM 

SNSNNNNNSN 

NNSNNShNNS 


COCOCMCMHHQQOO) 

r-h-h»N.f^N.h-r-.coco 

f s> S N N S N N S N N 


05050000000000000505 

COCO<OCO<OCOCO<DCOCO 

I s * N S N N N S N S N 



/-N 

CM 

s 

CM 

CO 

00 

ft 

ft 

CO 

65 

ft 

CO 

CO 

65 

K 

00 

fH 

fH 

55 


a 

CO 

05 

CO 

CO 

00 

K 

00 

LO 

00 

CO 

00 

CO 


CM 

CO 

ft- 

<D 

05 

r*» 


</) 

00 


CO 

s 

00 

CO 

CO 

f-» 

N 

CO 

CO 

O) 

00 

0 ) 

CO 

fH 

LO 

CO 

■ft 

r*. 

CO 

h- 

CO 

Q 

fH 

0 ) 

fH 

CO 


00 

0 > 

05 

LO 

05 

05 

ft- 


ft 

CO 


LO 

ft 

<D 

0 > 

CM 

LO 

N 

LO 

N 

fH 

N 

LO 

10 

ft 

fH 

<0 

0 ) 

CM 

ft 

CO 

65 

CO 


•ft- 

LO 


•ft- 

CO 

h* 

h- 

CO 

CO 

Q 

Q 

05 

CM 

to 

LO 

65 

OC bC 

LO 

G 

ft 

s 

G 

fH 

fH 

0 ) 

N 

CO 

CO 

00 

00 

CO 

CM 

LO 

CO 

CO 

CO 

00 

fH 

fH 

Q 


CM 

to 

h- 

h- 

CO 

•ft* 

fH 

h- 

CO 

00 

CM 

CM 

r*. 

CM 




LO 

00 

65 

CM 

LO 

r- 

O) 

fH 

CM 

ft 

LO 

CO 

h- 

00 

0 > 

oi 

05 

0 ) 

0 ) 

00 

00 

K 

CO 


CO 

fH 

0 ) 

k 

LO 

CO 


OO 

CO 

CO 



CO 

CO 

00 



1 

1 

fH 

1 

fH 

1 

fH 

1 

fH 

1 

fH 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

CM 

1 

CM 

1 

CM 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

rH 

1 

fH 

1 

fH 

1 

fH 

1 

fH 

1 


1 









f**. 

LO 

ft. 

CO 

CM 

65 

0 ) 

00 

r-. 

LO 

ft 

CO 

CM 

65 

05 

00 

K 

LO 

* 

CO 

fH 

Q 

o> 

00 

CO 

LO 

•ft- 

CM 

H 

Q 

Oi 

h- 

CO 

to 

CO 

CM 


05 

00 

o 


00 

00 

00 

00 

00 

00 

N 

N 

N 

N 

N 

N 


N 

CO 

CO 

CO 

<0 

<0 

CO 

CO 

<0 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

10 

-ft- 

•ft- 

•ft- 

ft- 

ft- 

ft- 

ft- 

CO 

CO 

3 » 


ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

* 

ft 

ft 

ft 

•ft- 



•ft- 

•ft- 

•ft- 

•ft- 

•ft* 

•ft- 


•ft- 

ft- 

ft- 

ft- 

ft- 

ft 

ft 

oc 


CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

















ft 



























6 ) 

65 

65 


Q 

65 

65 

65 

65 

65 

Q 

a 

65 

Q 


55 

55 

61 

65 



61 

Q 

S> 

Q 

Q 

G> 



O 

6 > 

IS 

65 

65 

65 

& 

Q 

65 

65 



CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

<0 

CO 

CO 

CO 

< 


LO 

00 

fH 

LO 

CO 

00 

CO 

CM 

00 

00 

CO 


CO 

65 

ft 

to 

05 

CM 

65 

0 ) 

CO 

00 

Oi 

to 

CM 

•ft- 

h- 

LO 

CM 

fH 

LO 

1 ^. 

05 

CO 

05 

00 

Q 

ft 

65 

1 — 


ft 

ft 

00 

ft 

ft 

s 

to 

N 

CO 

LO 

CO 

n. 

00 

r**> 

CO 

OO 

CM 

h* 

CM 


LO 

LO 

00 

to 

CO 

fH 

fH 

h«* 

0 > 

f*. 

fH 

CM 

Q 

CO 

CO 

CO 

CO 

65 

CM 

—1 


fH 

0 > 

CO 

00 

05 

ft 

05 

CO 

f"- 

Q 

CO 

10 

h- 

o> 

fH 

CM 

ft 

LO 

K 

00 

65 

CM 

•ft* 


Q 

•ft- 

00 

CM 


CO 

Q 

K 

LO 

CO 

CM 

CM 

CO 

LO 

K 

UJ 

o 


CM 

fH 

fH 

fH 

G 

o 

O) 

05 

00 

00 

s 

CO 

to 

t 

ft 

CO 

CM 

fH 

65 

05 

0 ) 

00 

h* 

CO 

CO 

10 

•* 

* 

CO 

CO 

CO 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 



fH 

fH 

fH 

fH 

fH 

fH 

® 

65 * 

65 

65 

s 

65 

65 

65 * 

65 


55 * 

65 

65 * 

0 ) 

05 

0 > 

ol 

0 > 

Oi 

0 > 

0 ) 

0 > 

05 

0 ) 

0 > 

05 

05 

05 

05 

05 

0 ) 

05 

05 



CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 



r^- 

LO 

CO 

h* 

fH 

Q 

Q 

O) 

Q 

fH 

65 

CO 

fH 

CO 

CO 

OO 

fH 

fH 

LO 

fH 

05 

CO 

0 > 

CO 

Q 

CM 

LO 


05 

h- 

0 > 

CM 

0 ) 

CO 

ft- 

U) 

CO 

CM 

CM 


o 

UJ 

o 


z 

25 


cof^cMOr-cocoiOiH 
ft CM I ft CM L 0 CO I ft CM 
II lilt II 
OJO>0)COOONSNCOCO 

I I I I I I I I I I 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


OOL 0 ftftt 0 COftfH 65 CM 

LO PO iH 10 CO tH | 10 t <0 

I I I I I I III 

L 0 l 0 L 0 ftftftftCOCO««> 

I I I I 1 I I I I I 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 I I I I I I I I I 


IflWQHlOSNNNQ 
CMCMCMCMCMCOCOftLOfH 
I I I I I I I I I I 

cococococococococo-M* 

I I I I I I I I I I 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


tQCOtWHQQQO) 
CM ft LO iH CO L 0 fH CO l£> I 

I I I I I I I I I 

ftftftl 0 L 0 L 0 COCD<Dh- 

I I I I I I I I I I 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 

I I I I I I I I I I 


COUDSNfOHQCOQCO CO <0 CM K 01 C 4 01 01 00 <0 N- CO 00 L 0 h- 00 65 P- fH CD 


•< 

10 . 

00 

LO 

LO fH 
ft- CO 

CO 

fH 

<£ 

LO 

65 

ft 

18 . 

55 . 

00 

CM 

05 

LO 

f-'* fH 

CM LO 

13 . 

30 . 

LO 

ft 

©«NN 

LO 

<0 

CO 

LO 

CO 

ft 

CM 

CO 

LO 

tH 

CO 

LO 

CO 

CO 

00 

fH 

ft 

CM 

fH 

fH 

ft 

05 

to 

CO 

fH 

CO 

CM 

fH 

LO 

fH 

CM 

ft 

0 ) CO 
CO 

QC 

CO 

CO 

h *00 

05 

05 

65 

fH fH 

CM 

CM 

CO CO 

ft 

ft 

ft 

ft LOLO LO 

LO 

ft 

ft 

ft 

ft 

CO 

CO 

CO 

CM 

CM 

fH 

fH 

65 

65 

05 

00 

00 

h- 

r- to 


fH 

fH 

fH fH 

fH 

fH 

CM 

CM CM 

CM 

CM 

CM CM 

CM 

CM 

CM 

CM CM CM CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

fH 

fH 

fH 

tH 

fH rH 


00 

00 

00 00 

00 

00 

00 

00 00 

00 

00 

00 00 

00 

00 

00 

00 00 00 OO 

00 

00 

CO 

00 

00 

00 

00 

00 

00 

OO 

00 

00 

00 

00 

00 

00 

00 

00 

OO CO 


fH 

fH 

fH fH 

fH 

fH 

fH 

fH fH 

fH 

fH 

fH fH 

fH 

fH 

fH 

fH fH fH fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

tH 

fH 

fH 

fH 

iH 

fH 

fH 

fH fH 

+ 

65 

65 

65 

IS 65 

65 

65 

Q 

65 65 

<9 

65 

Q 65 

65 

65 

65 

65 65 65 65 

65 

Q 

Q 

Q 

65 

65 

65 

Q 

Q 

Q 

65 

65 

65 

65 

65 

65 

65 

65 

65 65 

65 
q 65 

LO 

10 

LO LO 

LO 

LO 

LO 

LO LO 

LO 

10 

LO LO 

10 

10 

LO 

LO 10 LOLO 

LO 

to 

10 

LO 

LO 

LO 

IO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

to 

LO 

LO 

LO LO 

1 65 

LO 

65 

10 Q 

LO 

65 

LO 

65 LO 

65 

LO 

65 LO 

65 

LO 

65 

LO 65 10 65 

LO 

65 

LO 

65 

LO 

65 

LO 

65 

LO 

65 

to 

65 

LO 

65 

LO 

65 

to 

65 

tO 65 

•* 

CO 

*- 

ft LO 

LO 

<0 

<0 

h- h- 

00 

00 

05 05 

O 

65 

fH 

fH CM CM CO 

CO 

ft 

ft 

to 

LO 

CO 

<0 

h- 

h- 

00 

00 

05 

05 

Q 

65 

rH 

fH 

CM 

CM CO 

ft 

*• 

*- 

ft ft 

ft- 

ft 

ft 

ft ft 

ft 

ft 

ft ft 

LO 

LO 

LO 

LO LO LO LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

LO 

to 

CO 

CO 

CO 

CO 

CO 

CO CO 

CM 

w 

CO 

CO 

COCO 

co 

CO 

CO 

CO CO 

co 

CD 

COCO 

CO 

CO 

CO 

CO CD CO CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

<0 

CO 

CO 

CO 

<0 

<0 

CO CO 


CO 

CO 

<0 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

<0 

COCO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

<0 

CO 

CO 

CO 

00 

00 

00 

00 

00 

00 

00 

00 

OO 

00 

00 

00 

00 

00 

00 

00 

00 

00 00 

OO 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

OO 

OO 

05 

0 ) 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

05 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

rH tH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

z 

z 

z 

z 

z 

z 

ffl 

00 

00 

00 

OO 

oc 

tr 

OC 

OC 

OC 

OC 

QC OC 

OC 

OC 

OC 

oc 

oc 

>- 

>“ 

> 

>“ 

>- 

>- 

z 

z 

z 

z 

z 

z 

-1 

_l 

-1 

-1 

< 

< 

< 

< 

< 

< 

UJ 

UJ 

UJ 

UJ 

UJ 

< 

< 

< 

< 

< 

< 

<(L 

Q. 

CL. 

Q- 

0 - 

0 . 

< 

< 

< 

< 

< 

< 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

“1 

-> 

“5 

"5 

”5 

-1 

u. 

u. 

Li- 

UL 

Li- 

2 

2 

2 

2 

2 

2 

2 < 

< 

< 

< 

< 

< 

2 

2 

2 

2 

2 

2 

“5 

"5 

“5 

“5 

“5 

-) 

“5 

”5 

“5 

“5 

LO 

a 

LO 

65 

to 


ft 

05 

ft 

05 

ft 

fH 

CO 

fH 

CO 

fH 

CO 

HU) 

Q 

LO 

65 

LO 

65 

LO 

65 

LO 

65 

LO 

65 

ft 

05 

ft 

05 

ft 

05 

ft 

05 

ft 

0 ) 


fH 

tH 

CM 

CM 

CO 



fH 

fH 

CM 



fH 

fH 

CM 

CM 


fH 

fH 

CM 

CM 

CO 


fH 

fH 

CM 

CM 

CO 



fH 

fH 

CM 

CM 



fH 

tH 


UJ HHHHHHHHHH HrlHHHHHHHH HHrHrlHHHHH 

< 
a 


149 



GEOCENTRIC EPHEMERIS FOR NEPTUNE 


o 

z 

o 

COQHCOIASOM^tN 

COQ*-»CMCO^*LOr>*CDO) 

QCOQOO>CMIDOD6><OQD 

HWCO^DNCOQHW 

OOQCM^IDr^OOOOOfH 

COU)<ONOOO)OHCMt 

to® 
ID 00 U> 

-J 

UJ 

CMOOfOOOCOOOCOOOCOOO 
W^^fOfOCMWHHQ 
HHHrtHHHHHH 
1 1 1 1 1 1 1 1 1 1 

tO)tO)tO)tQWS 

QOXXlCOOOKI^r^QOCO 

iH 1 | | | | | | | | 

1 

U)SU)QU)6C0HC0H 

IDID'M"*COCOCMCMiHiH 

llllllllll 

<0 i-» CO 
1 1 

yj 

</> 

< 

T 

6>6>QS)6>6>6)6)6>Q 

6>®QQISQQIS<&® 

6)6>t&S)6>Q6)S>6)Q 

Q Q6>QG>6>S>6>6>Q 
SXSSSXSOISQQQ 
QQ6>QQQ6>6>6>6> 

SOSQQHSISQQS) 

l&SQQSI&QSQS 

QGOQSQQSQS 

IS 61 61 
S®® 
QQQ 

a. 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

HHH 

HI /~s 
rsi b 
M 
CO 

oooocor^r^<o<ou>Lo^ 

WWWNNWNCMWN 

CMCMCMCMCMCMCMCMCMCM 

M(CNMHQS0)0)n 

CMCMCMCMCMCMCMrHrHfH 

CMCMCMCMCMCMCMCMCMCM 

COh'-h»<DQO<OlDLDLOLO 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

2.15 

2.15 

2.15 

O 

0)0)QQHHHNCOW 

©COr^l^-h-h-h-h-h-h- 

^•'M'uxocoi^r^oocoo) 

h.h*h-h*h-NKh-r^h>- 

QQ®HHCMCMWCMCM 

OOOOOOOOOOOOOOOOOOOO 

CM CO CO 

00 00 00 

2 

KNNSSSNNSK 

SNNNNNNNSN 


h*SS 

RV 

CK/S) 

'*QCO'*00'*0000<000 

U)IOtSStHMU)N 

coidqdqo^qidoo&oo 

tNQMHQtOtSIO 

^QOHONHlOQOOtO 

OOOOr^h-LOr-t’M'OOCMOO 

U)Q<OM > «)QtDNU) 

COOOJCOQHCONfO^ 

OOCOCMlDI^O^-’M-IDh- 

^hcmcohh6<o©h 

CMNQHNHCOIOHS 

2290 

7062 

8383 


COLOh-OiHCO^LOeOh- 

HHHHNNNNNN 

000505050>0>00h*-c0l0 

CMCMCMCMCMCMCMCMCMCM 

^CMHO)MOCMQOOU) 

CMCMWHHHHH 

CO ® rH 
1 

RHO 

ID<*COCM6>0>OOQDID'* 

COCOCOCOCOCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMtHQOOh-CO’M'COOIQ 
W WCMHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

OMDCOID^CMi-tQOOr^ 

SOSQGQSS0)O 

CMCMCMCMCMCMCMCMCMCM 

QD ^ CO 
0)0)0) 
CO CO CO 
CM CM CM 


6) 5) 5) 5) S> 6) Q ® O SI 
cococooococooocococo 

«i si si si 6> 6> 6> 6) S> S> 

<0<0C0C0C0C0C0<0<0C0 

6 Q Q SHSI 6HS) 6) S S 
<DCOCO<O<OCOCOCOCOCO 

6) 6) 6) 
CO CO CO 

>ELTA 

O)r^co^h*-oj<o^-coco 

lOh-ioococMfH^tsa 

OSNSOQN^tWa 

COOO'M”M’IOQOQOI^COOO 

’M’h-CMCMCMCOCOQOCMOO 

i-»’«ro)'M-0)cocof^<OrH 

OOCO^COtHQOOCD^CM 

0>S>fHCMCO<*'*IDQDh« 

ooh-o>5)cDcooor*-r^oo 

COrH'O'COlDCMCMCDCOCO 

OXOCMCOCOOOCMIDOOS) 

NOOO)0)Q8HHHCM 

2167 

.2224 

2208 

i— i 

0)0)0)010)0)0)0)0)0) 

CMCMCMCMCMCMCMCMCMCM 

O) S 5MSMS) Q SMSHS O 
CM<O<0CO<0<0<0C0<O<0 

®Q®Qhhhhhh 

COCOCOCO<0<OCO<OCO<0 

HHH 
CO CO CO 



CMOOCMCO^OiOlDiHi-l 

«HCOOO'*KS>CDiHlDCO 

CO CM 

DEC 

0) 0> 00 h. CO iH 00 ^ Q 

cm i cm i cmcoidih 

Vl^si«HfHO)COCMCOOO 
CM CO ID 1 1-f f-1 CM CO <0 <0 

III Klllftl 

COlDi-iLDC0QOCMN-O>O> 
<0<0<0CM1H 1 10 CO iH ID 
1 1 1 1 1 till 

f*- CO h- 
CO iH ^ 

II II 1 1 1 1 

NN(D«)00 0)0)0)0)ia 
HHHHHrlrlHHN 

111 lillll 

SOSHHHHHHH 
CMCMCMCMCMCMCMCMCMCM 

llllllllll 

lllll lill 

hhhhhh®®QO) 

CMCMCMCMCMCMCMCMCMiH 

iiiiiiiiii 

0) 0> 00 
HHH 

(MEAN) 

llllllllll 

CMCMCMCMCMCMCMCMCMCM 

MNMMMMMMMM 

llllllllll 

llllllllll 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

llllllllll 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

CM CM CM 
CM CM CM 
1 1 1 

OKO-M-^OiCM^QOSXD 

HOOHSUMOQAOtO 

QDOOI^QlDQCMr-iQQ 

<0 id r- 


U)(OO)^HNU)HHf0 
<0 * CM ^ CO CM r-» 

GOXOQQ^WNN^ 
rH rM CM CO ^ CM iH 

Vkcocmcmidojiocmq 

^iHlDCOiHlDCOCMiHQO 

CO N. CO 
’M- CO CM 

a: 

COlOlO’M-'M-'M’COCOfOfO 

HHHHHHHHHH 

COCOfOCOCOCO-^^^ID 

HHHHHHHHHH 

UXCMONOOOOOQHH 

iHfHiHiHiHiHiHCMCMCM 

CM CO 
CM CM CM 


oooooooooooooooooooo 

HHHHHHHHHH 

OOOOOOOOOOOOOOOOOOOO 

HHHHHHHHHH 

OOOOOOOOOOOOOOOOOOOO 

HHHHHHHHHH 

00 00 00 
HHH 

♦ 

6)6)<S6)6)6)Q6)6)6) 

LOIDIOIDIDIDIOLOIDLO 

QQQQISSSOfiQ 

IDIDIDIDLOIDIDIDUOIO 

LOLOLOLOLOLOLOtOLOLO 

6) ® 6) 
ID ID ID 

o is 
“) <s> 

cm 

U)QU)ISU)QU)9U)6) 

eo^-’M-iDiDoocor'-^oo 

cocococococococococo 

<OCO<D<OCO<DCO<DCOQO 

U)QU)SU)SU)QU)Q 

000>0)QQHHCMW(0 

coco<Of***h-r**h-h-r^r^ 

<DCD<DCOCDCO<D<D<D<D 

IDG>ID6>ID6>1D6)IDQ 

CO^^IDIDODODt^t^OO 

KSSNSSNSSN 

CO<D<OQD<DQD<D<D<DQD 

ID 6> ID 
CO 05 0) 
h* I s * h- 
<D QD <0 

UJ 

<0<0C0<0<D<D<D<D<0C0 

OOOOOOOOOOOOOOOOOOOO 

0)0k0>0)0>0>0>0)0>0> 

HHHHHHHHHH 

<D<DCD<D<D<D<D<D<D<D 

OOOOOOOOOOOOOOOOOOOO 

^ 0) <n 0) 0) 0) 0) 0) 0) 0) 

HHHHHHHHHH 

<D<O<D<D<O<D<D<D<D<D 
00 00 00 00 00 00 00 00 00 00 
0>0)0>0>0>0>0>0>0>0> 
HHHHHHHHHH 

1986 

1986 

1986 

£ 

a 

JJ00<30<J<J 0.0. 
DDDDDDDDUUU 
->“!<<<<<<</)</) 

fl.Q.£LdHI-hl-hh 
liiUJUJUJUUUUUU 
<0<D<DCDOOOOO O 

>>>>>>uuuu 

OOOOOOUIUJUJUJ 

zzzzz zoooo 

O <-M-> 
UJUJUJ 
OQ 0 


'♦OJfOOOfOOOOOCOCMI^ 
CM CM rH »H CM CM 

WKCMNNNWNWN 
rH iH CM CM fH rH CM CM 

iHQOfHQOfHQDrMQDiHQD 
rH r-» CM CM HH 

HQO H 
CM CM CO 


150 


31 DEC 1986 6796 


GEOCENTRIC EPHEMERIS FOR NEPTUNE 


o 

2 

O 

_l 

Lii 


CMSGktHtHC'O'M'lDCOI's 

OWH®0)©NOU)t 


oocococoKCMt^CMh-cM 

HrlWNPXOttlfi 


0)®HfO^U)«N(DO) 
(0 CO Cl H 6 OMD MO U) 
• ••••••*•• 

SWNWNHCHOH 

LDCO<OI Ss f s *COOOa)0)Q 


OHNrttlOlOCSN 

U)t(OMHOO»OON(0 

8 h«h«hwquJ® 
iHiHCIN ww^ tio 


COCOI-COiH^CDCM^lO 

U>^ONHO»OOQHM 

•••••■•••a 

lOSU)SU) 00 <Qli)S 

u>cDcor**»h-h.r*-h-coco 

HrlHHHrtHHHrl 

(till 


LU 

® Gk 

SOSO 

CD 

Gk O 


< 

so 

SOSO 

Q. 

•H H 

H H H H 


LU y 

Nl* 


CO 


L0l0l01D10<OCOCDh-l s - 

HHHHHHHHHH 

NNWNNNWNcIcI 


COCOO)Q5|HHCIfOrO 

HHHWNNWCIWW 


’t'^ri£>cocor^h-oooooo 

CMCMCMCMCMCMCMCMCMCM 


Q) Q) 0) O) O) OM7) O) O) 0) 
WWNNWNCICICJCI 


CMCMCMCMCMCMCMCMCMCM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM 


O 

< 


M ^ ^ »•# *v \T| r— » n \)| QI VI VI VI VMS W UJ GO m GO CO CO 

CO CO CO CO 00 CD CO CO CD SNNSSSNNNN h-h-h-h-h-h-h^h^COCO COCOCOCOCOCOCOCOCOCO 


0 ) 0 >cocor^cocoioiOM- 

NSNNSSS^^fs 
N N N S N N N N N N 


W«WWHHQQO)0) 

r^h»h-h*h*h»h>h-coco 


0)0)0000000000000000 

COCOCOCOCOCOCOCOCOCO 

NSNNNNNSNN 




h* 

h- 

CO 

O) 

nr 

CO 

00 

00 

00 

00 

& 

CM 

0) 

co 

CO 

CM 


00 

Gk 



00 

Ok 

CO 

ID 

H 


CO 

CM 

00 



N 

ID 

CM 

CO 

ID 

ID 


r-. 


</) 

Gk 

N 

I s * 

CO 

O) 

CM 

N 

ID 


co 

CO 

00 

ID 

CO 

Gk 

0) 

O) 

CM 

ID 

Ok 

CO 

H 

•M* 

0) 

Ok 

Gk 

CM 

0) 

00 

CM 

Gk 

Gk 



CO 


Ok 

Ok 

ID 

00 

RV 

*-*. 

* 

W 

s 

CO 

ID 

00 

00 

CM 

ID 

CO 

o> 

ID 

iH 

CM 

CM 

ID 

iH 

CO 

0) 

co 

ID 

CO 

Gk 

iH 

CO 

0) 

CO 

to 

CM 

CO 

0) 

0> 

CO 

ID 

CO 

0) 

CO 

0) 

O' 

I s - 

<9 

co 

ID 

to 

CO 

to 

Gk 

00 

Ok 

Gk 

* 

CO 

CO 

I s * 

K 

* 

I s * 

OO 

ID 

tH 

CO 

to 

Ok 

ID 

ID 

CO 

Gk 

to 

ID 

CM 

Q 

Gk 

ID 

Gk 

Gk 

to 

I s * 

00 




CO 

0) 

r-l 

CO 

CO 

00 

Gk 

f-» 

CO 

ID 

to 

I s - 

00 

00 

0) 

Ok 

0) 

0) 

Ok 

00 

1- 

CO 

ID 

CO 

CM 

Gk 

CO 

co 


CM 

Ok 

1 

I s * 

ID 

1 

CM 

1 

Gk 

CM 

ID 

r*» 

Ok 



1 

1 

1 

iH 

1 

H 

H 

1 

H 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

tH 

1 

H 

1 

tH 

tH 

1 





CM 


O) 

00 

CO 

ID 

CO 

CM 

iH 

0) 

00 


ID 


CO 

H 

Gk 

Ok 

N 

CO 


co 

CM 

Gk 

Ok 

00 

CO 

ID 


CM 


Ok 

CO 

N 

ID 


co 


G> 

0k 

o 


o> 

O) 

00 

00 

00 

00 

00 

00 

00 

I s - 

N 

I s * 

I s - 

I s - 

I s - 

1- 

I s - 

CO 

CO 

to 

CO 

to 

to 

CO 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

-*• 


M 1 



Tf- 


•tj- 

CO 



CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

co 

CO 

CO 

CO 

<0 

CO 

CO 

CO 

to 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

co 

CO 

CO 

co 

CO 

Qd 


CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 



Gk 

Gk 

Gk 

Gk 

Gk 

Gk 

Q 

Gk 

Q 

Gk 

Gk 

Gk 

Gk 

Gk 


Gk 


Q 

Gk 

Gk 

Gk 

Gk 

Gk 

Gk 

Gk 

Gk 

Gk 

Gk 

Gk 

Gk 

Gk 

Gk 

Gk 

s 

s 

s 

Gk 

Q 

Gk 

s 



CO 

CO 

CO 

CO 

co 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

co 

CO 

CO 

CO 

<0 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

to 

CO 

CO 

CO 

CO 

< 


00 

<o 

CM 

Q 

Gk 

ID 

00 


CO 

00 

CO 


00 

<*■ 

00 

ID 

CM 

'M- 

Ok 

CO 

CM 

iH 

K 

ID 

iH 

iH 

Ok 

Ok 

ID 

CO 


CO 

Gk 

r**. 

to 

0) 

ID 


-H' 

■*. 

1— 


tH 

ID 

CM 

CM 

LD 

iH 

•H 

CO 

ID 

0) 

0) 

ID 

i*- 

I s - 

’O' 

Gk 

ID 

Ok 

CO 

Ok 

CD 

ID 

CO 

tH 

Gk 

CO 

Q 

co 

CM 

h* 

00 

to 

tH 

CM 

tH 

I s - 

tH 

CM 

Gk 

ID 

— J 


tH 

O) 

I s * 

’* 

Q 

s 

1-1 

ID 

O) 

CM 

ID 

00 

Q 

CM 

O' 

CO 

h» 

00 

Gk 

tH 

CO 

ID 

h- 

Gk 

CO 

CO 

Gk 


Ok 


s 

!**. 

ID 

CO 

CM 

tH 

CM 

CO 

ID 

fs. 

LU 

O 


CM 

tH 

H 

i-l 

H 

Q 

Q 

O) 

00 

00 

I s * 

CO 

CO 

ID 

* 

CO 

CM 

H 

H 

Gk 

Ok 

CD 

I s * 

I s * 

to 

ID 

ID 

*• 

CO 

CO 

CO 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 



iH 

tH 

H 

iH 

iH 

tH 

H 

Gk 

a' 

Gk 

Gk 

Gk 

Gk 

Gk 

Gk 

Gk 

Gk 

Gk 

Gk 

Gk 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 



CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 



00 

CO 

CM 

Gk 

i- 

CM 

ID 


h*. 

-M- 

00 

iH 

I s - 



ID 

ID 

co 

N 

ID 

CO 

Gk 

CM 

iH 

tH 

CM 

CO 

Ok 

ID 

Gk 

CO 

tH 

1^ 

CO 

to 

CM 


to 

tH 

CO 


o 

111 

o 


2 

s 


< 

c c 


I I I I I I I I 

COI s *l s *COtOl0l0'«C 

I I I I I I I I 


OQDCMtCMQNCMQ 

LO’M'tHODCOh-OkOD 
r-l ID CO CM ^ CM 


L0<OCO|s.COO)O)l9iHtH 

CMCMCMCMCMCMCMC0C0CO 


tO ID 

^■cooocosoktHcoco^r 

COIDIDCO^-CO'M-COID'M’ 

^ I s * Gk ID rH 00 

1 CO 

1 CO 1 ^ CM ID ^ CM tH | 

ID ID ID ID 1 tH CM CO ID tH 

CO ID 6l ri CO 

^ CO 

CO CM CM tH »h S Gk Gk Q Gk 

OkOkOkOkGkGkt&Gkt&iH 

tH tH CM CM CO CO 

tH tH 


1 1 1 1 tH tH rH tH rH tH 


CM CM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

1 1 1 1 1 1 
CM CM CM CM CM CM 

CM CM 
1 1 

CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CM CM CM CM CM CM 
1 1 1 1 1 1 

CMS 

CM ’M’ ID 'M'O) Gk CO CO 9 00 

GkKiHSOOtOCOOkOkh* 

tOOkSvHtOh- 

© tH 

COCMOOtHQr*.OkQO^IO 

^COGkOOCM^COOkCOID 

ID CO tH |s. CM 1^ 


CO I CM 
I I 


lilt 
CM CM CM CM 
CM CM CM CM 
I I I I 


CO CM CM ID CO *H ^ CM U> CM ID CM iH CO CM ID CM 


CMCMCOCOCO*- <*'**<* 

cocococococococococo 


<*’M”M’ s rcOCOCOCMCMtH 

cocococococococococo 


HSSOOOOOOMOD 

COCOCOCMCMCMCMCMCMCM 


CD 00 00 00 CD 00 00 00 00 00 OOOOOOOOOOOOQDGDOOOO CO 00 CO 00 00 CO 00 00 00 00 00 00 00 00 CO 00 00 00 00 00 

HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH 


♦ 


Gk 

Gk Gk Gk Gk Gk Gk Gk 

Gk 

Gk 

Gk 

Gk Gk Gk 

Gk GkGk 

Gk Gk Gk 

Gk 

Gk Gk 

Gk Gk Gk 


& 


Gk Gk 

Gk 

Gk 

Q 

Q 


Gk 

Gk Gk 

s 

& 

Gk 
Q S 

ID ID ID ID ID ID ID 

ID 

ID 

ID 

ID ID ID 

ID ID ID 

ID ID ID 

ID 

ID ID 

ID ID ID 

ID ID 

ID 

ID ID 

ID 

ID 

ID 

ID 

ID 

ID 

LD ID 

ID 

ID 

") Gk 

Gk ID Q ID Gk ID Gk 

ID 

Gk 

ID 

Gk ID Gk 

ID Gk ID 

Gk ID Gk 

ID 

Gk ID 

QU)Q 

ID 

Gk 

ID 

Gk ID 

Gk 

ID 

Q 

ID 

Gk 

LD 

Q ID 

O 

LD 


Q Gk tH tH CM CM CO 

CO 



ID ID tO 

tO NN 

00 00 0) 

Ok 

GkGk 

rH tH CM 

CM 

CO 

CO 

M- M* 

ID 

ID 

to 

to 

h- 

l*s 

00 00 

0) 

Ok 


00 CO CO 00 00 00 00 

00 

00 

00 

00 00 00 

00 00 00 

00 00 00 

00 

0> 0> 

0) Ok 0) 

0) 

Ok 

Ok 

Ok Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok Ok 

0) 

Ok 

CM 

•w 

to to to to to to to 

to 

to 

to 

to to to 

to to to 

to to to 

to 

to to 

to to to 

to 

to 

to 

to to 

to 

to 

to 

to 

to 

to 

to to 

to 

to 



h- 

I s * 


I s * I s * 

I s - 

I s - 


I s * 

1^ 

I s * 

I s * 

I s * 

I s * 

hs 


I s * 

NN 

I s - 

l"s 

I s * 

hs 

I s - 

r- 

I s - 

I s * 

r-* 

I s * 

I s * 

r- 

K 

I s - 

fs* 

is. 

h- 

I s - 

I s - 

r- 

I s - 


00 

00 

00 

00 00 

00 

00 

00 

00 

00 

00 

00 

OO 

00 

00 

00 

00 

00 CO 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

OO 

00 

00 

00 

00 

00 


Ok 

Ok 

Ok 

Ok Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok Ok 

0) 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

UJ 

iH 

tH 

iH 

iH tH 

iH 

tH 

tH 

tH 

iH 

iH 

tH 

•H 

•H 

iH 

tH 

tH 

tH tH 

tH 

tH 

iH 

tH 

iH 

iH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

tH 

iH 

< 

2 

2 

2 

22 

2 

CO 

m 

CD 

00 

CO 

QC 

Of 

DC 

DC 

a: 

ce 

OCQC 

Od 

OL 

OC 

QC 

0 C 

>- 

> 

>- 

>- 

>- 

> 

2 

2 

z 

z 

z 

z 

_l 

_l 

_J 

_J 

o 

< 

< 

< 

<< 

< 

LU 

LU 

LU 

LU 

Ul 

< 

< 

< 

< 

< 

< 

<£L 

Q. 

Q. 

Q_ 

Q_ 

Q. 

< 

< 

< 

< 

< 

< 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 



“J 

“J 


-) 

LL 

LL 

LL 

LL 

LL 

2 

2 

2 

2 

2 

2 

2< 

< 

< 

< 

< 

< 

2 

2 

2 

2 

2 

2 

-k 

3 

“> 

“> 


“) 


“) 

“) 

I 


ID 

Gk 

LD 

ID 

Gk 


Ok 

-* 

Ok 


iH 

to 

tH 

to 

tH 

to 

tH ID 

Gk 

ID 

Gk 

ID 

Gk 

ID 


ID 

Gk 

ID 

19 

’M’ 

Ok 


Ok 


Ok 


Ok 

Tf 

Ok 



tH 

tH 

CM CM 

co 



tH 

tH 

CM 



tH 

iH 

CM 

CM 

CO 

tH 

tH 

CM 

CM 

CO 


tH 

tH 

CM 

CM 

CO 



iH 

tH 

CM 

CM 



tH 

tH 


151 



GEOCENTRIC EPHEMERIS FOR NEPTUNE 


o 

z 

o 

-I 

LU 


S £ 5 P ~ S2 5 ® ^ f22®S cotor*® w to wNOiSHWNwtw <o cm o> 

1^00 0) SjrH CM WtONOHSiHWM’UXO I s * CO 0> fH CM CO 10 <0 h* CO Q CO 

£!?^5£$SP , “* <0,H S^S9’ Hh "CMI^CMI^CM ^CMKfOOOfOOOCOOOCO CO ^ <-4 

lOU)t ^fO WNWHH SQ0)O>C0fl0NN(O(O 1010’M-^fOC'OCMCMfHfH | | 

HHHHHHHHHH HH I I I I | I | | I I I I I I I I | | 


I I I I I I I I I I 


I I 


Ui 

CO 

< 

T 

sssss 

sssss 

sssss 
Q ® ta ® ® 
sssss 

sss 

SSS 

sssssss 

sssssss 

sssssss 

QQQtaQQQQQQ 

SSSSSSSSSS 

ssssssssss 

<S> G> <S> 

sss 

Q. 

HHHHH 

HHHHH 

H H H 

HHHHHHH 

HHHHHHHHHH 

H H H 


SIZE 

(") 

OOOCOOOKNCOCOtO^ 

CMCMCMCMCMCMCMCMCMCM 

CM CM CM CM CM CM CM CM CM CM 

^C0(«>CMr-lfHOta0>00 

CMCMCMCMCMCMCMCMtHrM 

CMCMCMCMCMCMCMCMCMCM 

COt^KKCOCOCOtOtOtO 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

to to to 

H H H 
• • • 
CM CM CM 

o 

OOOSSHHNMfO 

©SSSNSSSNS 

fo^^ioflocor^ooooo) 

<»®«>*HfH*HCMCMCMCM 

h-aocooooooooooooooo 

CM CM CM 
CO 00 00 

2 


r^h-t^h»r^h-r^r^h«r^ 

r-.r'-i s -t s -i s -i s -i s -i s -r s -h- 

NNK 

RV 

(K/S) 

UOCOCMCO’M'h-ta-M'^fH 

tao^cotaotcMi-ifoo) 

COOOCOCOrH«M-COCOCOCO 
CM * © «0 10 CM 00 CM* * 

i s -coi s **i s -cOfHi0©* 

! 0 ODO>CO*ta©«-il 0 OO 

WSCM^^WNHWH 

tOtOCMU>«OCOO>CMO»CM 

OU)SCMCOO)COOSM’ 

HC0OmHM'SS«(0 

OtM’ttHCMHONCOOt 

HO) 00 
HHN 
M H H 
* OMO 


CM*©OOG>CMfOL0©f s - 

fHfHfHtHCMCMCMCMCMCM 

ooooo>o»o»o>Qoooh*«> 

CMCMCMCMCMCMCMCMCMCM 

^*COlHQOOCOCOfHO>flO 

CMCMCMCMfHfHfHfH 

MHS 

1 

RHO 

r^co^cocMOOoocoto 

COCOfOCOCOCOCMCMCMCM 

COfOfOCOCOCOCOfOCOfO 

CMCMCMCMCMCMCMCMCMCM 

COCMrHOOO^tO'M'fOr-) 

CMCMCMHHHHHHH 

COCOCOfOfOCOCOCOCOCO 

CMCMCMCMCMCMCMCMCMCM 

SWNSMWCMSON 

«Htatatatatas>&o>o> 

COCOCOfOCOCQCOCOCMCM 

CMCMCMCMCMCMCMCMCMCM 

CO to CO 
(ROM)) 
CM CM CM 
CM CM CM 


ta ta a » ta ta ta ta ta ta 
cofococococococococo 

QQQQtataQtaata 

focofocococococococo 

ta ta si ta ta ta ta ta ta ta 

COCOCQCOfOCOCOfOCOCO 

SSS 
co co co 

)ELTA 

*tao>o&i0Wooi-o>cM 

f^COO»HCOQ<OI^CM® 

Q'M-O^'OCOCMOM^IO 

coeoco**i 0 cocoi s -co 

COCMCMCMfOtaOOGXaCM 

®fOl s -OMI s -CMl0COOOl0 

COfHOOOCOtOCOrMOt^ 

OSSHMCOM-lOU)© 

taO)!0CMC0COOOO><00) 

OOOMWSSMSHM* 

*r-tco*tai 0 O>cQcoco 

NCOCOOSSSHHH 

CO to <o 
H S CM 
SHH 
CM CM CM 

u 

0)0)0)0)000)00)0) 

CMCMCMCMCMCMCMCMCMCM 

osssssssss 

CMCOCOCOCOCOCOCOCOCO 

SSSSHHHHHH 

cocococococococococo 

H H H 
CO CO CO 


QIOCMOQCOCMCOCMCO 

(OHCOt^SHSNS 

fH*0>fHCMCOflOCD*CO 


DEC 

M-SCOSWNOOOOU) 

l0CM*iHCOl0fHCOl0,H 

1 -IlOr^NtOr-MOCOlOCM 
<O*t0 1 «H CM CM CM CM CM 

COKtOCMIOtOCOOOrMfH 
fH | 10 * CM 1 * rM 10 CM 

1 III III! 

O tO 0) 
* fH CO 
III 

1 1 1 1 t 1 1 1 1 1 
lOCOflO^Kh-COOOCOOi 
HHHHHHHHHH 

lit llllll 

otoosssssss 

tHiHiHCMCMCMCMCMCMCM 

1 Ilf fill 

SSOOOOOOCONN 

CMCMrIHHHHHHH 

CO <0 to 

H H H 
1 t 1 

z 

< 

1 1 1 t 1 1 1 1 1 1 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

llllVIlill 
CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 I 1 1 1 

IIIIIVIIIV 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 t 1 1 1 1 1 

CM CM CM 
CM CM CM 
1 1 I 

UI 

2 

w 

C0L0CMCM*COO>CD*<D 

rMrMf"»»COlOCOCOCOCO*H 

HOttOSOSSlOO 

NHH 


OOHlOHSHStU) 
* iH 10 CM * CM to * 

taooo>*cot0«Hta<oo> 

* CO CO * 10 CM * CM 

COoi^HHCMCOHN^C 
to CM * CM * CO rH 

CO CM *H 
10 * CO 

o: 

1010***COCOOOCMCM 

CMCMCMCMCMCMCMCMCMCM 

NCMCMNNW WWMM 
CMCMCMCMCMCMCMCMCMCM 

*l0<D<Oh-OOCOO>OiH 

CMCMCMCMCMCMCMCMCOCO 

rM CM CO 
CO CO CO 


OOOOODODQOOOOOQOOOOO 

HHHHHHHHHH 

CDQOOOCOOOQOCOOOOOQO 

HHHHHHHHHH 

00 00 00 00 00 00 00 00 00 00 
HHHHHHHHHH 

00 00 00 
H H H 


♦ 

os> 

-na 


CM 


taQQQQQQQQHa 

tOtOtOtOtOtOtOtOtOtO 


10L0L0t0LOl0t0L0l0t0 


L0L010L010LO10I01010 


OSS 

u> to u> 


ta 10 Q U 5 Q 10 ® to Q to 

S>S)»-«»HCMCMC0C0^'M- 

ssssssssss 

i^r-.h-i s -i s -f s -r^r^h-i^ 


SbDSlOSlOSlOSU) 

lOtOCOCOh-h-COCOOO) 

ssssssssss 

SSMsK^NNNN 


tSU>QU>6)U>QlOtaU> 

SQrHrMCMCMCOCO^^ 


GH0 Q 
t0 10 CO 


. rs. h* h» K h- ^ 



I s - r- 

I s - 


I s - 

I s - 

I s - 

I s - 

I s - 

I s - 

Nh>NNS 


NSNS 

I s - I s - 

K I s - 

I s * I s - 

h- I s * 


00 00 

00 

00 

00 

00 

00 

00 

00 

00 

00 00 00 00 00 

00 

00 00 00 00 

00 00 

00 00 

00 00 

00 00 


0) o> 

0) 

O) 

0) 

Oi 

0) 

Oi 

Oi 

Oi 

O)SS0)0) 

0> 

OiOiOiOi 

Oi Oi 

Oi Oi 

0> Oi 

Oi Oi 

UI 

fH tH 

H 

iH 

fH 

H 

*H 

fH 

iH 

fH 

HHHHH 

fH 

tH fH fH tH 

fH fH 

H rM 

fH ?H 

fH fH 

K 

< 

JJ 

o 

V 

o 

<3 

o 

<3 

CL 

Q. 

Q. (Lfl.IL H 

I- 

hhhh 

>> 

>> 

>> 

uu 

O 

33 

3 

3 

3 

3 

3 

3 

UJ 

UI 

LU UJ UI UI O 

o 

uuuu 

o o 

o o 

o o 

UI UI 


V) 

< 

< 

< 

< 

< 

< 

CO 

C0 

CO CO CO COO 

o 

oooo 

zz 

zz 

zz 

o a 


* Oi 

CO 

00 

CO 

00 

CO 

00 

CM 

I s - 

CM I s - CM I s - CM 

1^ 

CM I s - CM I s * 

fH co 

fH CO 

fH CO 

fH co 


CM CM 



H 


CM 

CM 



fH fH CM CM 


rH fH CM CM 


fH fH 

CM CM 



I s - I*- 

coco 

o> o> 


u o 

Ui LlJ 
QO 

t-M CO 
CM CM 


152 


31 DEC 1987 


GEOCENTRIC EPHEMERIS FOR NEPTUNE 


SSSSSSSSSS S55S5 SSSSS qq&qb'bq's&s) 

SSSS5®®®®® ©O® ®®&QS©Q ® S®®® ©®©(S® QQ SS SS K) OKI R 

®®®®5Q®SQ® QSSGQQSSQSl ®® ®®®® ®®®Q Q § § Q Q Q § § § Q 


52 *5 *5 53 10 ® ® ^ ^ ©ax»o)®®fHWN« 1 1 iou>® cnnoooo o> c> a o a oj o> o) o> o> 

**J *"J •"J ^ »“J *"J »"J *"J *"j fH f-J 1-* 1-J w W C4 Cj W W WNNWWWWWWN WMWWMWWWWW 

CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM M CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM 


MCMMNCMHHHQ® 

COOOOOOOOOCOOOOOOOOD 


o>0)oocoh*r^cou>u>^r 

NNSSNNhNNN 


MCOCStCMHH® ® 0 ) 0 ) 

N.r^t^Nh»r^h-h-co«o 


0)000000000000000000 

<0C0<O<0CO<O<OCOC0QO 


SNShSSSh.S^ NNMS.NSNNSN SSSSNS^^^fs 




MWWMfOWHNHM 
* CO -* <0 'M' CM O) 0) CM rH 
W«®W©0)®®(D© 
r-HO rM U> 00 Q CM CM ® 00 


COQ® HQcOflOW® lO 
OOXOQCOCDQM'COCO 
COOOLO^CMO^tOOOO) 
COCOOOOOCOrHlDCOlDCM 


IDCMKrHCMCOCMCOCOCO 

COM‘U>MNNSO®U) 

0)S(0®0>HIACMU)U) 

n®h®«nwss© 


CMh*l0CDh-®O>CMCMQ 

Q'M'CMOI^CMM'COr^CO 

©CDNSOONM-t® 

^f-lh-COCOCMCMI^CMr^ 


COl0OO&CMlOh»O)rHCM 
I I I HHHHHCMN 
I I I I I I I 


M lO© SCDO) 0)010)0) 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


CDCOf'»CO’M'COrHO>h-tO 
CMCMCMCMCMCMCMrHrHrH 
I I I I I I I I I I 


COiHGDCDCOrHrHCOCDCO 
rH r-» I I I | 

I I 


NHO)COMOM-NH® 

0 ) 0)0000000000000000 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 


C0r**<D*<OCMQO)K<0 

r^Kh.r^Kro-^cococo 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 


IDCOCMrM&OOKID'M'CO 

COCOCOCOIOtDIDLDIDLD 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 


iHSOOh.CO'M-fOCMQO) 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 


COCOCOCOCOCOCOCOCOCO 


® ® Q Q ® ® Q BQ Q 

COCOCOCOCOCOCOCOCOCO 


cocococococococococo 


COCOCOCOCOCOCOCOCOCO 


OX'O'M'IDh-COCOQOO*- 

CO’M-’M’h-COCOCO’M'lDCM 

©©StHNCMNHU) 

CMHHHHSQDOCO 


(O®HHU)®H(0®® 
^CCMCO^IDCMKHCO® 
00 rH CO ID N O) Q CM CO ID 
h-KCOlO’MCOOOCMrHQ 


®oo®(*)fiooHtro® 

K^lDCOlDlDrHrHf^O) 

COOOQCMIOOOCMCOQLO 

O)OOOOh»C0U>U><*'M , fO 


®-M-COOOCMOOr^O)COO> 
NHCMQ©OOOOIOQH 
HCOUXOH® ® HfOU) 
COCMCMCMCMCMCMCMCMCM 


hhhhhhhQS® 

rocococococococococo 


®®® ®®®®®®® 

rocococococococococo 


0)0)0)0)0)0)0)0)00) 

CMCMCMCMCMCMCMCMCMCM 


OOOOOOOOOO) 

CMCMCMCMCMCMCMCMCMCM 


IU)HCO®H©OOM MCONCMWCCMHCOiH HSfO® QOOHMSW <0 <D «H CO CD CO 00 o o o 


lrH®<X>CO'M“CMrHCM 
I’M- I rH CO ID rH CO ID 
I I I t I I I 

COCOCMfHQQOOO 

'WWW 1 1 

I CM CM CM CM CM CM CM CM 
ICMCMCMCMCMCMCMCM 
I I I I I I I I 


’M'CO^CO'M-Or^O^-CO 

rH CO I CO I CO rH LD <* CO 

II I I I I I I 

cor*.r^cocou>io , M ,, M*'M- 
i i i i i i i i i i 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
t I I I I I I I I I 


cocMcocD<or^coi-icoh* 
CM CM CM CM CO ’M' » CM ^ I 
11(111 II 
'M-'M-'M-’M-’M-’M-IOIOIOCD 
I I I I I I I I I I 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


COCMCOU)OOCMr^CMh-CM 
CO I CO I (OHM-CMIOCO 

I t I I I I I I 

©SSCOCOO)0)®®H 

II II I I I HHH 

I I I 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


HNNCONHCOIOQH 10HNH(0®(0®HN ^ CM CM 00 CM 10 0) ID f*» U> ^ CO CO O) CO 0) Q CO Q CO 


®00<OCOO)M*flDf^«OCM 
CM lO^fCMrMLOCOrMlO 


<*lOlDC0h*COOOO)Q>Q 

COfOCOCOCOCOCOCO'*'* 


lD<OCOOOO)f^r"ICMO)CM 
CM LD CM M* CM *1010 


rH rH CM CM CO CO CO COCO < 


CMOCMHCOHiHOMN 
ID ID * CM «H ID CM CO 


'M’COCOCOCOCOCMCMCMrH 


COh-lDr-lh*CMCOCOO)ID 
CO CO ID CM 'M- rH CO 


HQ ® OOOCONN© © 

^'M-'M-cocoeococococo 


00 00 00 CO 00 CD CO 00 00 00 00 00 00 CO 00 00 <D CO CO CO 00 00 00 00 00 00 00 00 00 00 00 00 00 QO 00 00 00 GO CO 00 

HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH Hr IHHHHHHHH 


® ® ® Q ® ® ® Q® ® 

IDIDIDIOIDIDIDIDIDID 


®®®®®®SS®® 

IDLDLOIDLOIDIDIDLDID 


IDLDIDIDIDIDIDIDIDID 


®®®®®®®®Q® 

IQLQLOIOIDLOLQLOLOLO 


lO®U)®U)QU)®IO® 

COt^^OOOOO)0)Q5>«-l 

hhhhhhhcmcmcm 

h* N h* N S S S h» N N 


ID ® ID ® ID ® ID Q ID ® 
iHCMCMCOCO-^’M'lDlDCO 
CMCMCMCMCMCMCMCMCMCM 
N N K N N h» S N N N 


ID®lD®tD®lD®iD® 

©NN»©0)0)®®H 

CMCMCMCMCMCMCMCOCOCO 


U)®U>®U)®©QlA® 

fHCMCMCOCO*M-^LOLDCO 

rocococococococococo 


00 00 00 00 00 00 00 00 00 00 
oooooooooooooooooooo 
0>0)0>0)0>0>0)0)00) 


oooooooooooooooooooo 
oooooooooooooooooooo 
0)0)0 0)0)0)0)0)0)0 


oooooooooooooooooooo 

oooooooooooooooooooo 

0)0)0)0>0)0)0)0)0)0) 


oooooooooooooooooooo 

oooooooooooooooooooo 

0)0>0)0>0>0>0>0)0)0> 


zzzzzzcocqcocq 

<<<<<<LUUJIULU 

)“)U_LUU_LL 

IDQlD®lO®M 0 )M’ 0 ) 

rH fH CM CM CO HH 


CO CD DC DC QC O' OC OS DC DC 

iu uj <<<<<< a_ a. 

IL 1 L 222222 << 

M- O>IDS) 10 &IDQ'*O> 
CM CM rH rH CM CM CO 


o:qcq:o£>->>>->-> 
a. a. a. a. < < < < < < 
<<<<222222E 

"eo>*M-0)'M-o)'M-o>Tro) 

rH fH CM CM rH rH CM CM 


cooococococococococo 

rH rH CM CM HH 


153 


162.73 



GEOCENTRIC EPHEMERIS FOR NEPTUNE 


o 

z 

Q 

M’U5(ONOOO)QN«U) 

OOOQrlCMCOUJCOr^CO 

(OOOQCMM'UJSCOQH 

OQCMCO'*16<OS<OQ 

CO'*16U>C0h»S.KOOOO 

fHCM(O^U>«OI^OOO)Q 

00 th CM 
iH CO CO 

-1 

Ul 

h^CMOOCOOOCOCOCOOOCO 
l6l6^«M*COCOCMCMiHr-t 
HHHHHHHHHH 
1 1 1 1 1 1 1 1 1 1 

co^o^o^oWoSio 

QQO)0)OOeOSS(D(D 

1-1 rH I t | I I | I I 
1 1 

SU)©U)QU)QHOQ© 
eiAUW'M’COCQCMMiH 
1 1 1 1 1 t 1 1 1 I 

H © H 
iH | 1 

1 

ill 

CO 

< 

K? ^ ^ 

QQQQQQQQQQ 

QQQQQQQ'BQQ 

®«Ha®QSHSQSQ 

© Q ^ Q © 5J © Q © 

Q&QQOOQQISQ 

QQ&QQQQQQQ 

QQQ 

QQQ 

QQQ 

CL 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

H H H 

SIZE 

(") 

OOCOOOS.S-S.CD1616 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

^^*C0CMCMr-»i-l®0>0) 

CMCMCMCMCMCMCMCMiHrM 

CMCMCMCMCMCMCMCMCMCM 

oocoh*h-co<o<ou>u>u> 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

2.15 

2.16 
2.16 

o 

COOOOSQHHNN 

C0C6C0C0S-S.S.S-C-S- 

(OCOMIOIOVXONCOO 

KSNNNSNNNN 

0 0)©®HHHNNCM 
r*S»OOOOODOOCDOOOOOO 

CM CM CM 
00 00 00 

2 

h* n n n I s * n s» s- n h* 

f^r^r^-s-s-r^s-r^r-s* 


NSS 

RV 

[K/S) 

r^O>h-COCOCOCOiHrHCO 

cmoocooco'M-qcos.co 

COCOLO^rHCOCOlOLOOO 

QCOIOCOCO'M-QLOCOO) 

iHOO’M'S.CMCOCOISS- 

OOCMCOS-COOOr-QCOlO 

HCOMHSOOM-COQfO 

OXOTH^lOCOO'M'h-r^ 

H®COU>HHO)0>IOCM 

lOCOCOO'M’COOOUQCM 

CO^THOtON-eO-M-rH® 

U>CMh*Q«HrMQQOlO«H 

.6422 

.1616 

.6329 


HtOlOSOHCOM-lOCD 

fH»H»HiHrHCMCMCMCMCM 

s.coooo>o>ocos-co 

CMCMCMCMCMCMCMCMCMCM 

lO^CMi-iOkh-IOCMGKD 

CMCMCMCMr-i»H*Hi-1r-t 

16 CO & 

RHO 

oocouwcMiniacor^co 

COCOCOCOfOCOCOCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

•M-COCMQOaXDVO-M-CM 

CMCMCMCMiHfHrHfHrHfH 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

HSWNVMCOCMSO) 

hhqqssqsqo 

CMCMCMCMCMCMCMCMCMiH 

CMCMCMCMCMCMCMCMCMCM 

00 CO 16 
0)0)0) 
H H H 
CM CM CM 


Qasi'siQGiQQQQ 

COCOCOCOCOCOCOCOCOCO 

QQaQ&QQQOQ 

cocococococococococo 

O Q Q Q Q ® S Q Q Q 

COCOCOCOCOCOCOCOCOCO 

ei s q 

CO CO CO 

>ELTA 

WO» ® ©U)CDHO S H 
QlOl^lOOMDfOiH^rM 
COrHLOQlOi-tOOlOCMQ 

cmcoco'*'*i6u>cos»oo 

M'HtOHCOM'COOlHS 

®CMl6®l6®'M , S.0>r- 

OOCO'M'COi-H&COCO’M'CM 

OOOQrHCMCOCO^lOtO 

COCQCMCO'*00<*OOI6'* 

COUJCOCO'M-CDCOCOh-'M- 

QSMQ©H©QCO© 

NNWCftOHSlSHHH 

.1843 

.1970 

.2024 

u 

0)0)0)0)0)0)0)0 0)0) 
CMCMCMCMCMCMCMCMCMCM 

oioissoosssc! 

CMCMCOCOCOCOCOCOCOCO 

®QQ® ®HHHHH 

COCOCOCOCOCOCOCOCOCO 

HHH 

CO CO CO 


hiohhojhcmnojoo 

conhhqcmujmwcm 

S«CM»HOOLOS*QCOl6CO 

tHH 

DEC 

!^®CO'*fOCMOOCM'M > ** 
1 tH | COlOr-l 

CMKQQI^rMCM®l6l^ 
CO ^ 1 HHNCMNH 1 

Ift llllll 

U)HC0HN0»0)IO©0) 
16 N* CM 1 CO 1 CO 1 CM <M* 
III 1 1 II 

sms 

1 CM CO 

1 1 1 1 1 III 

CMCMCOCO'r'*l6U)l6«0 
HHHHHHHHHH 

II llllll 

©CONNNSNhh'N 

rMHrMHHrHHHHrH 

CD«OQOCDU>U>^^COCM 

HHHHHHHHHH 

CMHQ 
HHH 
1 1 1 

z 

< 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 t 

llllilllll 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

llllilllll 

CM CM CM 
CM CM CM 
1 1 1 

LLl 

2 

CMCO»HOQ16S-OCM<0 

lOr-COOO> , M*’M'®QCM 

<DO»CM«H^O>U)h*U>U> 

CO O) S- 


COCMCOLOiHOOOOrHOOh* 
CO CO ■M'rMIO'M'CMrM 

®«©0>®NH0)Qt 
th ihcm^t iocm^ 

HHlAH0)0)0l©CM0) 
iH’O'iHIOCM 16 CO CM 

S- 16 *+ 
16 'O' CO 

•<. 

OS 

LOLO^^fCOCOCMCMCMCM 

cocococococococococo 

CMCMCMCMCMCMCMCMCOCO 

COCOCOCOCOCOCOCOCOCO 

^^rusu>©sN»o>® 

COCOCOCOCOCOCOCOCO^* 

Q iH CM 


cooooooocococoooooco 

HHHHHHHHHH 

00 00 00 00 00 00 00 00 00 00 
HHHHHHHHHH 

OOCDCOCOOOCDCOCOCDCO 

HHHHHHHHHH 

00 00 00 
HHH 

+ 

QQQQQQQQQa 

1616L0L616L010161616 

16161616161616161616 

1616161616I616L0L016 

SOS 
16 16 16 

O Q 

** 

CM 

w 

lOQlOQIOSlOQIOQ 

(DSNOOOOOOQQH 

cococococococo^^r^- 

iN.h-r^r-i^r^h-r^r^K 

16 Q 16 S 16 Q 16 Q 16 Q 
tHCMCMCOCO^^LOLOCO 

U)®U)®U)QU)®U)® 

©NN©a0»0>®SH 

16 Q 16 
iH CM CM 
16 16 16 
S- S- S- 

Ul 

OOOOOOODOOOOCOOOOOOO 

cocococooocooocococo 

0)00>0)00>000)0> 

HHHHHHHHHH 

COCOOOCOCDOOOOOOOOCO 

COCOCOOOOOOOOOOOOOCD 

a>0)0)0>0>0>a>0)0>0> 

HHHHHHHHHH 

00 00 00 00 00 00 00 00 00 00 
00 00 00 00 00 00 00 00 00 00 
0>0>0>0>0>0>0>0>0>0> 
HHHHHHHHHH 

00 00 00 
00 00 00 
0)0)0 
HHH 

h- 

< 

Q 

_J_IOOOOOOQ-Q_ 

D3DD3DD3UJIU 

-)-)<<<<<< <0 <o 

Q.(L(La.hl”hhhh 

UJUJIUUJOUOUUU 

towcocooooooo 

UOOOOO OUJLUUJ 

ozzzzzzaoo 

ooo 

UJUJUJ 

ooo 


COCOCMS-CMS-CM^iHCO 

CM CM fH tH CM CM 

H(OH®H©HC0H(O 
•HfHCMCM rM fH CM CM 

HIO® LO® U) QUO® U> 

CO *H *H CM CM CO HH 

QU)Q 
CM CM CO 


154 


30 DEC 1988 7625 


GEOCENTRIC EPHEMERIS FOR NEPTUNE 


a 

§ 

OONNHMMM(Ott 

coio^cocMrHQOJcor- 

QOLO*-fOCMiH5)0»OOK 

COCOCOCMCMCMCMCMCMCM 

COlO^COCMrHQOQOrs. 

CMCMCMHdtOtttOdCM 
<0 U> ^ CO CM d d » iH CM 


cooocooofooocor^cMr^ 

HHWNOWtt 

CMh»CMKCM^CM«Oi-l<0 

u>u>«>«>i^r^ooooo»<» 

£<DrH<DrH<OrHU>dtf> 

ddrHrHCMCMMfO*'* 

HHHHHHHHHH 

• ••••••••• 

diodiodiootdLo 

ioio<D<or*.h-r«.h.i^cD 

HHHHHHHHHH 

till 

UJ 

CO 

< 

X 

OISQI9SIOOISQS 
O R) tC Q QJ) Q 51 S LSI 
QH&QSISSQQQS 

QQQQQOL&QSQ 

888885®®®® 

dddddddddd 

dddddddddd 
s 5i d d d d d si d d 
dddddddddd 

dddddddddd 

dddddddddd 

dddddddddd 

CL 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

HHHHHHHHHH 

HHHHHHHHHH 

UJ^N 
ISI K 
M W 

lOU)LOU>l0QOQO<Or*»h» 

HHHHHHHHHH 

OOOOOOddrHrHCMCQ 

rHrHrHrHCMCMCMCMCMCM 

CO^LOLOQOCOh-r^OOOO 

CMCMCMCMCMCMCMCMCMCM 

000)0)0)0)0)0)0)00) 

CMCMCMCMCMCMCMCMCMCM 

CO 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

o 

< 

WCMWWWHHH®® 

OOOOOOOOOOOOOOOOOOOO 

oooooor^h*QO<oio^ 

NSSSSS^fsSfs. 

tCOCMCMHHQSOMJ) 

NNNSNNNNlOO 

ooooooooooooooooooo 

QO<DCO<D<DCO<D<DCOCO 

2 

h.h*Kr*r*>h*Kh-r^h» 

S N N S I s * N S NNN 

/ 

N N I s * S N N N h* N N 

— i — f^r^i^i^r — 

RV 

(K/S) 

COCMLOCMOh-OOOCMLO 

COQOrHdCOOOO'MTOrM 

dcorocornoioocooco 

o>-^a>cor^o)r-icMrHO> 

SNHIOLSCOQMOOU) 

^*h»<0U>d'M*0)CM0)f‘- 

r**CMdGOU>dl0«H^'U> 

LOdCOCOCMOCOQOQD’M' 

OfOOOrH^-rHdCMOO'* 

OLOSSCOQdNCOO) 

COiHOOOI^tOh-CM^CM 

d'M-Loiocoococor-r- 

cocor^cocotorO'M-coiH 

MMdSOddOCO© 

SdWCOSNCOQHN 

LDCOOlOdlDdLOd’M- 


HtCOO)HfO(OCO®H 
1 1 1 1 rH rH rH rH CM CM 

1 1 1 1 1 1 

cou)cor^ooooo>o>o>o> 

CMCMCMCMCMCMCMCMCMCM 
1 I 1 1 1 1 1 1 1 1 

ooor^coiococMdooco 

CMCMCMCMCMCMCMCMrHrH 
1 1 1 1 1 1 1 1 1 1 

^CMOh*»LOCMdCMLOh» 
HH 1 | | J | 

1 1 

RHO 

’M'COrHdOKQOLDCOCM 

0)0)0)0)000000000000 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

rHO>OOh-QO'*ttCMdO 

CONSNNNNNN© 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

OOr^LO^COrH5ia>OOQO 

COOOCO<D<DCO<OLOLOLO 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

U)MNH®0)N<DWM 

LOLOlOlDLO'M-'^^-’M-^J' 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 


corococorocococococo 

dddddddddd 

COCOCOCOCOCOCOfOCOCO 

dddddddddd 

cocococococococococo 

• •••••«•■• 
dddddddddd 
COCOCOCOCOCOCOCOCOCO 

DELTA 

(OiosuiQoniooQ 

QHlflHHWQQtt 

dOKlOCMCO'M-OfOf*. 

NHHHHQQOtOlOO 

CMdOCOOfOCMdCOO 

OOOOCOCOLACOO^OOCM 

dfOQOOOdCMCOUXOCO 

COh-QOUOLD^COMHd 

MMU)WH0)0)CD0)N 

OOLO-M-COrHOCMdCOCM 

oivHcoioood^roocMN 

o>o>ooh.cocou>^^co 

^QOLOCMdOCMI^COI^ 
SCO© HrOHOO H WQ 
CMOOU)CO«HdO>d«HCO 
COCMCMCMCMCMiHCMCMCM 


HHHHHHH® QQ 
COCOCOCOCOCOCOCOfOCO 

dddddddddd 

cocococococococococo 

0)0)0)0)0)0)0)0)00) 

CMCMCMCMCMCMCMCMCMCM 

0)0)0)0)00)0)0)0)0) 

CMCMCMCMCMCMCMCMCMCM 


O^OCMU>QOOOCML0^> 

cooooocmcdcmqogcmco 

NNH WOMSHNO) 

Oh-dOLOCOh-OOCOH 

o 

UJ 

COOOOMOWHHHfi) 
LO 1 rH CM CO ^ 10 I H 
|| 1 1 1 | I | 

r-COCMLOddOOrHCOO) 
CM ^ I CM LO CM 10 CO rH LO 

II l l I I I I i 

d<ONWHU>M<OHd 
LO^r^rtO 1 rM CO li) cm to 

CMf^LOCO^QOOOrH’M-r^ 
CM LO CO rH LO CO rH 1 CM 

a 

OCOCDN»<DLO , M’COCOCM 
1 1 I ( 1 1 1 1 1 1 

II llllfll 

H5S0)Q0ONSN(0 
1 LO lO LO LO LO LO lO 

III! 1 1 1 1 1 

cotococor*»-r^f^r^oooo 

LOLOLOLOLOLOLOLOLOLO 

1 1 1 1 1 1 1 II 

OlOdrMtHCMCO^^flO 
LO LO 1 1 1 1 | | | 

(MEAN) 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

WCMWHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 I 1 1 1 1 1 

1 t 1 1 1 1 1 1 1 1 

HHHHHHHHHH 
CMCMCMCMCMCMCMCMCMCM 
1 t 1 1 1 1 1 1 1 1 

1 1 

iH*HCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

r^tOh-CMOOP^CMCOCOLO 

WHHHCOHQIOMN 

LOCOCOf^r-LO^^COO 

r-COCM^QOCM^LOdCM 

< 

rocMSoo^roico^'trrH 
CM rH MCOH ^ CM 

COOOr^COlOLO«HCOCMf^ 
CO CO CM ^ H CM CM 

0)h*CMcorHcooor^coh- 

CM CM CM rH CM rH 

0)0)coLOtHh*.cMr^coo 
’M' rH rH CO LO CM ^ 

oc 

CO^LDLOCOh-COCOOd 

tttttMMttlO 

OfHfHCMCMCMCOCOCOCO 

LOLOLOLOLOLOLOLOLOLO 

COCOCOCOCOCMCMCMrHrH 

LOLOIOLOLOLOIOLOIOIO 

ddO>0>COCO|s.QOCOLO 


OOOOOOOOOOOOOOOOOOOO 

HHHHHHHHHH 

OOOOOOOOOOOOOOOOOOOO 

HHHHHHHHHH 

OOOOOOOOOOOOOOOOOOOO 

HHHHHHHHHH 

OOOOOOOOOOOOOOOOOOOO 

HHHHHHHHHH 



LOIOIOLOLOIOLOLOLOLO 


qu)Siosu)isu)Su) 

COfO^^-lDUMDtOSS 

LOlDlOlOLOtOlOLOLOtO 

NNSNNNhNNS 


10 U ILOIOIOIOIOIOIOIO 


ClIOQlOQUyQtOSU) 

CDCOOOiOQHHNN 

LOIOLOLOQOCOQO<OC0CO 

NShSNSSSSN 


dddddddddd 

LOLOLOLOLOLOLOLOLOLO 


QlOQU)IS U)QU)SU) 
coco^M-LOiococo^h- 
<D<D<D<D<D<0<D<D<D<0 


QQQ<S)QQG)QQO 

LOLQLQLOLOIDLQLOLOLO 


GIOSDOIASIOOU) 

Q)Q0O)O)QQhhMN 

coococoh-r^r^r^r^r^ 


01010)0)0)0)0)0)01© 

COOOCOOOCOCOCOCOCOOO 


oo>o)o>a>o>o>o>o>o> 


0 ) 0 ) 0 > 0 ) 0 > 0 ) 0 >© 0 > 0 ) 

oooooooooooooooooooo 


O 0 ) 0 ) 0 ) 0 ) 0 ) 00)00 


©©©©©©© O) O O) 
00 00 00 00 00 00 00 00 00 0 © 


0> Oi Ci 0> Cft Oi 0) 0) 0) 0) 


0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 

oooooooooooooooooooo 


0)0)0)050)0)0)0)0)0) 


< 

o 


zzzzzztDDQOiii oo oo tc oc q: a: os oc oc ce a: oc ac >- >- >■ >■ >- >- z z z z z z _j _i _i _i 

<<<<<<UIUJUJIU LULU<<<<<<Q_a. O. O. O. O. < < < < < < Z> 3 D Z> 3 3 D 3 O 3 

3 “)“)-) ~1 “> U_ U. U_ U. U-U.222222<< <<<<222323 “)“) 1 n “) 


0) O ** O CO 00 CO 00 COCOLOdlDdlOQ^O ^■O'M'O^O'M'O^'O) CO 00 CO 00 CO 00 00 00 CO 00 
HHNN HH CM CM rH r-l CM CM CO HHWN r-l »-M CM CM rH iH CM CM rH rH 


155 


165.22 


GEOCENTRIC EPHEMERIS FOR NEPTUNE 


o 

z 

o 

OfOM’tlOIOtONOO 

<0'*©©K©©©rHCM 

©rHCMC0'*©r‘*©0>© 
^©©1**© 0>©rH CM x 

©rHr-HCMCMCMCMCMCMCM 

U)<ONO>OkQHCM<Ot 

CM CO CO 
UMON 

-1 

ID 

©©©©©©©©rH© 
©©©^‘'TCOCOCMCMrH 
HrlHHHrlHHrtH 
1 1 1 1 1 1 1 1 1 1 

H©rt®H«JciNois 

riOGO)0)OOOONNtO 

fH.-lTjl 1 1 I I I I | 

CMh»CMh-CM©fO©fOOD 
COU>U>^^rcOCOCMCM«H 
1 1 1 1 1 1 1 1 1 1 

<0 CO CO 

V 1 1 

ID 

co 

< 

x 

©©©©©©©©©© 

©©©©©©©©Q© 

©©©©©©©©©© 

§§§g§§§§§§ 

©©©©©©©©©© 

iigiSiSSii 

©©©©©©©©©© 

© © © 
© © © 
© © © 

0. 

HHHHHHHrlHH 

HHHHHHHHHH 

HHHHHHHHHH 

HHH 

IU/-N 

rsi B 

C7»ooococo^r-co<ou) 

CMCMCMCMCMCMCMCMCMCM 

©^>C0f0CMCMrH©©0) 

CMCMCMCMCMCMCMCMCMfH 

0)©©h»r»«©©©©© 

HHHHHHHHHH 

U)U)IC 

HHH 

co 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CM CM CM 

o 

COCOO>0)0)QISHHW 

©©©©©r^r^h-i^i-. 

0MC0’*'*©©©KI'-© 

©0)O>©©rH«-HrHCMCM 

N-h-K©©©©©©© 

CM CM CM 
00 00 CO 

2 


is.|s.tN.ts.r^f^Kr>*i^K 


h- h* h- 

RV 

(K/S) 

©©rH©©©C0f-rM* 

*>CM©CM©CM©©rHC0 

©co©©©*^©^© 

©CM©©©©CM©CM* 

0>©rHh.©K©©<*CM 

iHCOCMOOCOCO’M-COlOCO 

0>©CMCOCOO>-M-COCON. 

nr<9<J»C0©'*CMf*rHCM 

© 0) © © © HWMNW 

©©© 0 )©©o>o>©© 

©COf^COQCOi-iCM'M'Oi 

MO)MOOHHHOXDM 

K 00 b- 
0) © 0) 
© © -* 
00 CO 00 


0>CM^COOO©CMCOLO(0 

HHHHWCSINNW 

K©©0>0>0>0)©0 ON 
CMCMCMCMCMCMCMCMCMCM 

co^r<orH©a>cocOfHO> 

CMCMCMCMCMrHrHrHrH 

CO VlH 

RHO 

WHQOSCOWMNH 

’M'^'M-COCOfOCOCOCOCO 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

©o»r*>©©*CMrH©o» 

COCMCMCMCMCMCMCMCMrH 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

©©©'*C0rH©0)©r*>» 

hhhhhhhQQQ 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

© ''* CO 
© © © 
HHH 
CM CM CM 


SQSQQQQQQS 

cocococococococococo 

©©©©©©*©©©© 

CO<OCOCOCOCO<O<OCOCO 

©©©©©©©©©© 

<0<0<0<0<0<0<0<0<0<0 

©©© 

COCO <o 

£ 

UJ 

A 

oor^.cocO’M'©o>u>ioco 

©N.©rHCM0>©l^®<0 

WOOWSNNtSMO 

CMCMCOCO'*'*©©©!^ 

COOXONOOHSOOSH 

tHrH'M'COCOO’M'K©© 

COHO>StO^COH©CO 

©OOQrHCMCO’M'LOtO 

<*CMCMN.fOI^CM©©© 

h-rHiHCOh-CMCMLOCMCM 

©<O©<0CM©C0f^rH^ 

©N0000O)O)©©HH 

CM U> LO 
©CMH 
CO CD 0> 
HHH 


O) O) 0)0) 0) 0) 0) 0) OHJ) 
CMCMCMCMCMCMCMCMCMCM 

0)0)0)©©©©©©© 

CMCMCMCO<0<OCO<OCOCO 

©©©©©©HHHrH 

<O<O<OCO<O<O<O<O<OCO 

HHH 

co co co 


rH©^»©^>Hr f H©©© 

HMOXOCMHIOQOU) 

COiHCOCOCOCOCO^COrH 

CO I*** 10 

CJ 

UJ 

O)O)O)NC0NO)00tN 
1 ^ CM I ■* rH + rH <+ 1 
II 1 1 I | t 

OOU5COO>CDO)00’M'U5CO 
CM ^ 10 1 HHHH 1 10 

NN<OUXO©0)NH<*> 

<0rH©CM©rHC0©rHCM 

llllllflftfti 

H N H 
CO CO 'M' 
111 

o 

©©f'-©©O0>©©rH 
1 1 1 1 1 1 t HHH 

rHrHrHCMCMCMCMCMCMrH 

HHHHHHHHHH 

llllllllll 
HHQQOJOOONSO 
HHHH 1 | | t | | 

III 
© MT <0 
1 1 1 

AN 

z 

< 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

III1IIIIVI 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

CM CM CM 
CM CM CM 
1 1 1 

ID 

2 

“W 

COKf^'M'fOh-LOCOQCO 

©COtOCM^ftHlOCOCOCM 

©©©^•©0)©0)0>cm 

© 00 LO 


©^^©©©LOh-CMO) 
rHTTfH-M-CMUXOi-l -M- 

«Hiocou>©o>iHr^coo> 

* CO fO <0 rH CO © 

©*>©©h*©©rH©fO 
CM © CM CO rH © <* CM rH 

© © h- 
-M- CO 

Q£ 

LO’M-'M'COCOCMCMCMCMiH 

rHrHrHrHrHrHCMCMCMCM 

COCO*>©©©©K©0) 

* <«■ <* -*• *■ * * 

© © rH 

to © © 


OOCOOOOOOOOOOOCOCOQO 

HHHHHHHHHH 

©©©©©©©©©© 

HHHHHHHHHH 

oooooooooocoooooooao 

HHHHHHHHHH 

© © © 
HHH 

/A 

♦ 
© 
© 
Q © 
~>© 

*• 

CM 

7730.50 

7735.50 

7740.50 

7745.50 

7750.50 

7755.50 

7760.50 
7765.60 

7770.50 

7776.50 

7780.50 

7785.50 

7790.50 

7795.50 

7800.50 

7805.50 

7810.50 

7815.50 

7820.50 

7825.50 

7830.50 

7835.50 

7840.50 

7845.50 

7850.50 

7856.50 

7860.50 

7866.50 

7870.50 

7875.50 

7880.60 

7885.60 
7890.50 


i 


o> 

o> 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

CD 

CD 

CD 

CD 

CD 

CD 

CD 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

0) 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

rH 

H 

H 

*H 

*H 

fH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

-J 

-J 

O 

o 

o 

CO 

o 

C3 

a. 

Q. 

Ct- 

Ol 

Q- 

CL 

t“ 

1- 

h 

K 

h 

H 

h 

> 

> 

> 

> 

> 

> 

O 

O 

U 

O 

<-> 

D 


D 

D 


O 

D 


UJ 

UJ 

Ui 

UJ 

UJ 

UJ 

u 

O 

U 

O 

O 

U 

O 

O 

O 

O 

O 

O 

O 

UJ 

UJ 

UJ 

UJ 

UJ 

“) 

*> 

< 

< 

< 

< 

< 

< 

<0 

<0 

<o 

<0 

CO 

<0 

o 

o 

O 

o 

o 

O 

o 

z 

z 

z 

z 

z 

Z 

a 

o 

a 

o 

o 

CO 

© 

CM 

r- 

CM 


CM 

1^ 

rH 

© 

rH 

© 

rH 

© 

rH 

© 

rH 

© 

rH 

© 

rH 

© 

© 

LO 

© 

© 

© 

© 

© 

© 

© 

© 

CM 

CM 



H 

rH 

CM 

CM 



rH 

rH 

CM 

CM 



rH 

rH 

CM 

CM 

CO 


rH 

rH 

CM 

CM 

© 


rH 

rH 

CM 

CM 


156 


30 DEC 1989 


GEOCENTRIC EPHEMERIS FOR NEPTUNE 


ELONG 

2 3 58 SS ^ ^ ^ ^ 

^HQOJOONCUJtW 
•*••*••••• 
HtOHiOStOSlIAQU) 
HHNWrt Wtt 

NNNOUXOttCQCC 
CM H ® 0) CO h* CO U> 4 W 
• ••••••«•• 

®w®to»to»to>t 

IO 14) <0 <0 40 r*» K O » (ft 

99.21 

104.10 

108.99 

113.89 

118.78 

123.67 

128.56 

133.46 

138.35 

143.25 

148.15 

153.04 

157.94 

162.84 

167.73 

172.61 

177.41 

-177.38 

-172.58 

-167.70 

LU 

</) 

< 

X 

SSS55®®®®® 

QQStSQQOQSO 

SSOQQSSIISISS 

QQQOQQQQQQ 

qsqqqq® ®qq 

qqqqqqqqqq 

SSGGQQSQQS) 

6)9999906)96) 

9999999999 

QQ&QQQQH&SS) 

CL 

HHrlHHHHHHrl 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

HHHHHHHHHH 

HHHHHHHHHH 

LU 
NIK 
M w 

lOLOLOLOlOCOCOCOCOr-** 

HHHHHHHHHH 

h-COOOOOQrHHCMCO 

iHrHrHrHrHCMCMCMCMCM 

CO^MflO<0<Dh»h*Gt>CO 

CMCMCMCMCMCMCMCMCMCM 

00000999990 

CMCMCMCMCMCOCOCOCOCM 

CO 

NWWNNWNWWW 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

O 

< 

WWWWNHHrMSHS 

OOOOOOOOOOODOOOOCOCO 

QOOCOh*h*COCDL0Mf 

OONNSSNNNSS 

'*COCOCMrH«-HSQQO) 

Nr s NNh*SNt l **N<0 

OCOCOCOOOODODGOOOCO 

co<ocoqoqococo<ococo 

2 

NNhhSSSNNN 

N N N N N N N N K ^ 

NSSfsSSSSMs 

NNNSNNNNNN 

RV 

(K/S) 

SMSCOO»SOOSU)M 

MCMfO^QOLOCO^COCD 

0)H®(OSHtU)«0) 

©NNHUXJIHNNQ 

. ......a*. 

NHNQH^COHIO® 

KOOCMtOCOrHCMOOKLO 

QMOM'HaeosNw 

OOCOQOOOQOlOfHIOOOLO 

r^CMCO-M-CM-O-p^CMiHCO 

HM , 9<0CM99CMC09 

'O”*CMO)<O'rC0CMQCM 

MNQ99(OHIONN 

COCD'M'rHI^CMCOrHOCD 

fHCMCOLOCOCDCOCMCMO 

coco^rcooiar^^-iO'M- 

CO'M'rHhwCOCOCMCMr^CM 


Q(OtOQOQMIDNO)H 
1 1 1 1 HHHHHW 
1 1 1 1 1 1 

cm * to co n co o> ai o> a 

CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

9009h>U)^COH9N 
CMCMCMCMCMCMCMCMfHtH 
1 1 1 1 1 1 1 1 1 1 

LOCOtHCOCOCOtHfHCOCO 

HHH till 
1 1 1 

RHO 

<Ss0)0)0)0)0)0)0MJ> 

CMCMCMCMCMCMCMCMCMCM 

®0)S©U)t«H®0) 
OOOOOOOOOOOOOOOOON. 
® O® QS>IS 
CMCMCMCMCMCMCMCMCMCM 

COh»4D*’COCM«-tQO>h» 
hSSSSSSMOCO 
O Q «SHS 5) 5) <S> G) Q S> 
CMCMCMCMCMCMCMCMCMCM 

COIO^COCMr-fOOOh-CO 

COCOCOCOCOCOLOLOLOLO 

9999999999 

CMCMCMCMCMCMCMCMCMCM 


cocococococococococo 

S> Q S> <S) SMS) 5) 5> 5) 5) 
COCOCOCOCOCOCOCOCOCO 

Q Q G> Q Q <S> G> Gk G> G> 
COCOCOCOCOCOCOCOCOCO 

0999999996) 

cocococococococococo 

DELTA 

HU)(0(DU)COQMIOM 
cor^^^-fs.cococoeou) 
a»MOM0)U)ISU)0) 
HHrtHHQ QQOOO 

OOStUXASOflOM-O) 

H«)HU)(0U)H(0HIA 

W©O)H«U)NC0QH 

OOh«C0OOLO^<OCMCMrH 

<&CMCMU»O>00h»fHU»U) 

«-tf^U)U)OOU>COCMCMCO 

CO-*COOO®CO<OQ*CO 

QO)oor^r^coiou>'M-co 

COCOCOOCMCOCOCM^O 

9C0WM-WS9QSH 

MO9C0HOO9OH 

COCMCMCMCMr-lfHfHrHCM 


HHHHHrlHHS® 

COCOCOCOCOCOCOCOCOCO 

osQQQCdQtsQQ 

COCOCOCOCOCOCOCOCOCO 

6)999999999 

COCMCMCMCMCMCMCMCMCM 

OOOOOOOOOO 

CMCMCMCMCMCMCMCMCMCM 


UKQ'M'CQCOCMCOrHQ 

U)OOH^(DO)HQHID 

CM^rHO^OOQrH^CO 

QCM'M'QCOIOIOQOOS) 

o 

LU 

COCOCOfHOh-CDlOh-Q 
^■■^^^corQcococo^ 
1 1 1 1 1 1 1 1 1 1 

LOCOlOQOCMfH^CMlO 
^ IO 1 CM <0 1 CO 1 O* CM 

•M-OOOOCMCOOOO^COCO 
H 1 1 »H CM CO LO CM LO CM 

tMS«90099H 
1 CM rH | CO CO CM rH 

Q 

WH<S)O)C0N(0U) 

1 1 lo u> io lo lq lo lo 

1 1 1 1 1 1 t 

CMHHQO)0)COOOSN 

LOLOIOION'-O'^'-M-'M-O' 

1 1 t 1 1 1 1 1 

Kr^r^h»r^r^h«ooooO) 

_ JL 1 i i i i i i 

Q5)r-»CMCOCO’M'lOCOK 
LOLOLOLOLOUOLOLOLOLO 

z 

< 

wnnhhhhhhh 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 

H »H H H H H H H H H 

CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

LU 

2 

w 

tW©tN0)HlO8N 

*-»COCOQCMCMOOO)lOCO 

9®tM‘HU)9M-Ht 

’M-’M-f^LOCOCMLOCOCMO 

< 

COLOCOrHOOCOOOQrHO 
CM rH IOCO CM IO <0 

U)OOflO««HOOCM(OS 
t HM-Ht iHCO'M'U) 

, 0 , 0'®COCOO)CMCO*-HO 
10 10 10 ^ CO rH <0* CM LO 

O9ONM-9U)9(0M 
CM CM LO CM LO rM "M* CO 

0£ 

CMCO^^-LOCOr^f^COO) 

lOlOIOIOlOlOlOIOlOlO 

0>®QrHrHCMCMCMCMCM 

IO 

CMCMCMCMCMCMCMrHrH® 

QQO>oocor^r^QOQOto 

LOLOLOLOLOIOLOLO 


QOCOOOOOOOCOOOOOQOCO 

HHHHHHHHHH 

00 0)0 0)0)0)0)0)0)0) 
HHHHHHHHHH 

9999999999 

HHHHHHHHHH 

OOOOOOCOCOCOOOCOOO 

HHHHHHHHHH 

/-N 

♦ 

5) 

oja 

QQSSSfiSSSS 

tOtOIOIOIOIOIOIOIOlO 

QQQQQQQaQQ 

lOlOIOIOlOlOlOIOlOlO 

QQ QGkOQQQQGk 
lOlOIOIOlOlOlOIOlOlO 

® G»Q® Q<S)Q® ® Q 
LOLOLOLOLOLOLOLOLOLO 

no 

* 

CM 

w 

U)OU)QU)QlOQU>si 

©8®HHNN««t 

000)0)0)0)0)0)0)0)0) 

uatooioaiosioQ 

'O’LDlOCOCOr^h-OOOOO 
0)0)0)0)0)0)0)0 9 0) 

U)QlOQU)QU)SU)6) 
0 )Q®iH*HCMCMC 0C0^- 
0>G>QGtGkQS)GkGkS) 
h. CO 00 CO 00 00 00 CO 00 00 

I09I09U)9U)9U)6) 

^LOLOCOCOh-I^COOOO) 

9999999999 

OOOOOOQOCOCOQOCOCOCO 

LU 

h- 

GHSQ'BQQQBQQ 

0)0)0)0)0)0)0)0)0)0) 

0)0)0)0)0)0)0)0)0)0) 

HHHHHHHHHH 

QISSSSQSSSS 

90)0)0)0)0)0)0)0)0) 

99999*90)0)90) 

HHHHHHHHHH 

6)96)6)6)6)6)06)6) 

0)0)0)00)000)0)0) 

000000000)0 

HHHHHHHHHH 

QQQQOOQQOB) 

0)0)0)0)0)00)0)0)0) 

0000000)000) 

HHHHHHHHHH 

< 

Q 

ZZZZZZfflffiOQffi 

<<<<<<ULUUJUJ 

“>“>“>“>->->U_lLLi-U_ 

CD cd oc ee oc a: oc or o: ae 

UU<<<<<<CLCL 

lLlL222222<< 

oca:oeQc>->->->->->- 

a.a.£LCL<<<<<< 

<<<<222222 

ZZ Z ZZZ-I -l-J-J 


-M'OO^O’M'OCOOOfOOO 
H rH CM CM rH rH 

COCOIOQIOQIOQ^O) 
CM CM r-» rM CM CM CO 

^o^-o^o^o^o 

iH iH CM CM iH rH CM CM 

COOOCOCOCOOOCOOOCOOO 
rH tH CM CM rH rH 


157 


167.70 


GEOCENTRIC EPHEMERIS FOR NEPTUNE 


o 

z 

o 

S^^ hwnn ncmw 
( 0 0>QHCMOtU)(DS 

^^■^•iDiDcor-r-KCo 

COO)5)iHCMCO<lOflDh- 

oooooooooooooor-r^h- 

ooo)Q«HCMco^rio<or^ 

CO CO 00 
00 0> Q 

-J 

UJ 

CMr^cooofooocooocooo 

COlDlD'T'M’COCOCMCMrM 
HHHHrtrlHHHH 
1 1 1 1 1 1 1 1 1 1 

COOO^Oi'M-oJ^OWO) 
pMQ5)O)O)0000f s *f“*“flD 
HHH 1 1 1 1 1 1 1 

1 1 1 

^0)IA®U)QU)®U)® 
COtDIDID'*'M-CD<DCMCM 
1 1 1 1 1 1 1 1 I 1 

LO Q CD 

rM rM » 

1 1 

UJ 

co 

< 

i 

SQQHSQQQQQtS 

®SH3QS><aS>SHSQ 

SSQQQISlSQSS 

S>QQQS>S>S> $ jSQ 

a s> 5 ® ® s> s» q q q 

®®®®®®®®S® 
S>S>S}Q&QS>S>&S> 
® S>S>® ® ® S>S>QS> 

® ®® 
Si Si Q 
®®® 

CL 

rlHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

HHH 

UJ/-V 

M* 

O)O)O)Q0Q0C0NNC0<D 

CMCMCMCMCMCMCMCMCMCM 

iD'*^COCOCMrM,H5iO> 

CMCMCMCMCMCMCMCMCMrM 

OkOOOOr^K^CDCOCDlD 

HHHHHHHHHH 

LO ID ID 
HHH 

CD 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CM CM CM 

O 

OOOOOOOXM&&H&HH 

<OCOflOCO(ONNNNN 

CMCOCO^-^lDCOCOr^h- 

000)0)0)®®HHHCM 

r^j^rs.f^oooooooooooo 

CM CM CM 
00 00 00 

2 

NNNSSNSSSS 



N S N 

RV 

(K/S) 

cooou>coi-t0>oor^^co 

HH(0NCMH0)C0«M 
H®O)00St ©WQQ 
h»«HC0U>C0C0^rM«DO> 

®S®CMtN®®00 0) 
COrHCOQOOOLDrHCMf^CO 
CMCOOOOOCO'M'CMOOrMCO 
®OMOf-MeiO-*QlOh>. 

0)«®NSCOO)®NH 

aWHQQHHHSK 

^CO^fHOcOCOCMOCO 

NU)CMN®HHQSt 

f-» ^ 0) 

Q CO CO 
id h- r* 

®1D® 


OOrHCOlO^Oit-lCOM'LO 

HHHHHNMNM 

ssooaaaaacoN 

CMCMCMCMCMCMCMCMCMCM 

COIoVcMiHOtKlDCMsi 

WWNWNHHHHH 

CO ID CO 

RHO 

U)^COH®O)C0NCDU> 

ididididid^'M’-m*^'* 

CMCMCMCMCMCMCMCMCMCM 

M’NH®900N(OU>M > 

^■^^■^COCOCOCOCOCO 

&S>S>S><SS)S>QO<S 

CMCMCMCMCMCMCMCMCMCM 

CMrMQOkOOr-CDlO'*’*) 

COCOCOCMCMCMCMCMCMCM 

<ss}Qs>s>s>s>s>s>q 

CMCMCMCMCMCMCMCMCMCM 

CM® 0> 

CM CM rH 

®s® 

CM CM CM 


cocococococococococo 

COCOCOCOCOCOCOCOCOCO 

® ® ® ® ® ® ® ® ® ® 

cocococococococococo 

SkSiSi 
CO CO CO 

)ELTA 

IDrHU>'*U><*OOCMCMrM 
COCMI^Oit^rMQlD'O't''. 
t?j to 0) CO 00 <M* Q CO CO Q 
CMCMCMCOCO^LOLOCDh* 

COISOMOCMLOr^CM^K 

COCO^OOCOOOCOOOiHCM 

OOCO^CM*hO>OOCOU5CO 

KOOO»Q«H«HCMCO^tD 

Mf ® S) 00 ® Q * CO S> CO 
HNO)(0® 00® COS® 
rMOOlOCMO^-O'M'COCM 
(OOSOOOOO)®®®H 

<0* rM CO 
SNO) 
CO 1^ 

HHH 


0)0)0)0)0)0)9 0)0)0) 
CMCMCMCMCMCMCMCMCMCM 

aaa®®®®®®® 

CMCMCMC0C0C0C0C0C0C0 

® ®® ®®®hhhh 
cocococococococococo 

HHH 
CO CO CO 


h»CO«HCM<HCMO>CM<HOO 

COCMfH^^lDCOCOLOQ 

OkQOOrMK^’Ok^’IDOO 

CM 00 N- 

DEC 

®0)C0»H-^N‘rH«)K , <' 
1 ^ CO CM 1 Mf CM ID CM ID 

COOO^lDCMLDCOh-COfH 

HrtlO 1 HHH 1 lot 

SJCOCOCO<*CMIDlOrM<0 
CMlDOMlDrMCO^lD 1 1 

llftlflllfe 

CO O) CO 
1 ID ID 

COOOO)Q»Ht- 4CMCMCOCO 
LO LO LO 1 1 1 1 t 1 

1 1 1 

•M-'M-'M-IDIDIDIDID*’^ 
1 1 1 1 1 1 1 1 1 1 

IIVIIIIV 
’M-C0C0CMCMr-*®O)O>C0 
1 1 1 1 1 1 LO LO LO 

9 1 

h- LO 
ID ID ID 

III 

y—v 

z 

< 

*Hr-ifHCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CMCMCMCMCMCMCMCMCMCM 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

CMCMCMCMCMCMCMfHrHfH 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

1 1 1 
HHH 
CM CM CM 
1 1 1 

Ul 

2 

NM-<0©t(0CM^NS 

ID’M’h-CDSiQCOh-CMCM 

IOO>COIO'*h»iHCOOO'* 

CM Q CO 


OOCOIDCOO^CMCMIDCM 

LOCMLOCMLOtOrHLOCOCM 

HfQ® tHHlOMM’ 
»H rM CM CO ID rM 

COlDCOOttDCO’M’COQCD 
CO CO ^ CM M CO H 

COHO) 
ID CO 

QC 

^^•COCOCMCMCMfHfHrH 

1010U)1010U)U)U)U)10 

hhhhhhhhhcm 

tOIDIDIDLOIDLOIDIDID 

CMCOCO'M-'M’IDCOCOH-OO 

IDIOLDLDLDLOIDLOL0LO 

0)9 ® 
ID ID 


OOOOOOOOOOOOOOOOCOOO 

OOOOOOOOOOOOOOCDOOOO 

HHHHHHHHHH 

odooooooooqdodoooooo 

HHHHHHHHHH 

00 00 0> 
HHH 


♦ 


Si 

Si 

Si 

s> 

s> 

s> 

Si 

S) 

s> 

Si 

Q 

S) 

s> 

s> 

Q 

Si 

s> 

s> 

s> 

s> 

Si 

S> 

Si 

s> 

Q 

SI 

S> 

Si 

Si 

s> 

S> 

S) 

Q 

Q 

Q 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

“>® 

ID 

si 

ID 

si 

ID 

si 

ID 

si 

ID 

si 

ID 

si 

ID 

si 

ID 

si 

ID 

si 

ID 

si 

ID 

Q 

ID 


ID 

si 

ID 

si 

ID 

si 

ID 

si 

ID 

* 

o> 

Si 

O 

rM 

H 

CM 

CM 

CO 

CO 


’O’ 

ID 

ID 

CO 

CO 

h- 

h- 

oo 

00 

Ok 

o> 

S) 

Si 

rH 

rM 

CM 

CM 

CO 

CO 



ID 

ID 


Si 

*H 

H 

H 

rM 

H 

H 

rM 

iH 

rM 

fH 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

rM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

oo 

00 

00 

00 

00 

00 

00 

00 

OO 

00 

00 

00 

00 

00 

00 

00 

00 

OO 

00 


LU 

I- 

< 


S>S> Q Q S> G>QQS> S> 

© o> ft o> o> a o) o) oi o> 


SkSkSJSkSkSkSkSSlSk 

0)0)0)0>0k0)0i0)0>0) 


0>0>0)0>0>0)0>0)0)<a 


6>QS>G)QS>QS>QS> 

0>0)0)0)0)0>00)0)0> 


0>0>0k0>0>0k0k0k0)0) 


S»S> 
0> 0) 


JJOOOUOOQ.O. IKLdl-Hhhhl- H >>>>>> U O U 

DDDDDDDDUJUJ UJ UJlUliJUUUUUU UOOOOOOUJUJUJ 

“>“><<<<<< CO CD (A(/)M(0000000 OZZZZZZQOO 

CO 00 CM h* CM h- CM h<- rM CO rM CO rM CO rM CO »“• CO »h CD HlOSU)SU)QU)QIA 

CM CM rM rM CM CM rM rM CM CM rM rM CM CM CO rM r-i CM CM CO HH 


OO 


LU UJ 


oo 


s> id 
CM CM 


158 


30 DEC 1990 


GEOCENTRIC EPHEMERIS FOR NEPTUNE 


BSSSS5SS3S S8SS5SS3SS K88SSS3S18S SSS883S28 
T"*S2888S? SSSSSSKSSS 8S83S38S8S 888818SK2S 

hhhhhhhhh hhhhhhhhh 


?2 !2 !5 !S *5 ® 5 5 *"■ n®ooo>o)®®hnw co^'M-iaiAcocoh-r-oo oooxDotoxsssss 

. . . . . . r 1 r 1 f 1 r l r ! C ^ C ^ C ^ < ^ CN ! NWNNNNNNNN CM S S S S <§ <0 W M « 

wwwcmwwwncIw cmcmcmcm’cmcncmcmcmcm cmcmcm cmcmcm cmcm cm cl cmcmcm cm cmcm CMCM cm* cm 


<•$ ®p)0)OOOOh*.<DCOLOlO ^ W W W CJ H H Q ® 0) OCTlOOCOOOCOOOOOOOCO 

O OOODQOOOOOOOOOCQOOOO ©NSNhNSNSN NNh>Nh>SNNS(0 <0 <0 £ <0 £ S <0 <0 £ <0 


SSNSNSNNSS NSNSSr^KNMs NNNNSKNNSN 


N h* N N N N N S h* N 


COCOfOO>CVIOO< 05 >^® 
CMCOCOOiLOCOCOCMOCO 
COCOOOOCSIN-^’CMOOtH 
l 6 a><* 0 ><*h>.QCMCMCM 
• ••••••■•• 

I I I I HHHHW 
I I I I I 


®N«U)t«NH®a 
HHHHHHHHH® 
OS®®®®®®® ® 
CMCMCMCMCMCMCMCMCMCM 


L0COCOQCMC0CMHCMU) 

tNOJN^QOOCM® 

COWHCOCOfONWOO) 

0>U)QCMCOCMCOCOU>U> 

fHcoio<oF s *oooooJo>o> 

NMNMC4CMMC4MM 
I I I I I I I I I I 


COCOU)^«WHQO>» 
5§QQQ®®Q0)(R 
uSQSSSSSO) A 
CMCMCMCMCMCMCMCMi-li-i 


WW®NWtWNO»0» 

coois^cMcoh-ocMO) 

H0>S^f0NNW0>Q 

^o>cou>uxoo>cou)h- 

• ••••••••• 

0>COCOh»COLOCQCMG>(D 

WWNNWNNNNH 

I I I I 


h-<0U)'M’COCM*HG)O>OO 
0>0>0>0>0)0)0)0)CDOO 
OJ 0 ) 0 ) O) OMJ) 0 ) 0 ) 0 ) 0 > 


aXOOCOOOOCMCOOOK 

NStNO»NO>0)fON 

0>U)0>fO«HlOU>CMr-ICO 

«©N0)©®U)GU)® 

«tN0»NU)N®NU) 

HHH I | | | | 

I I I 


Nli)t«NH®0>®S 

ooooooooooco oo r»r^h- 

0>0>0)0>0>0>0>0>0>0) 


COCOCOCOCOfOCOCOCOCO 


OOOOIOOICMLOCMIOCOQ 

■^CslCOCOCOCMWfHfHflO 

®»MA<0®(0(MNH 

HHHHHHQQOJO 


® <SHS® Q® (& 3 MB ® 
<OCOCOCO<OCOCO<OCO<0 


U)0)0)tSNtQW0> 

looOfH^rcooooMco^ 

OOl^l^COlO-O-^COWr-l 


QS>®QQ®®QQ® 

<0C0C0C0C0C0<0C0<0C0 


COCMCOtO^IOCOlOU)^ 
^QKCOOOCOCMUXOCO 
COOOCDrHCOCOOCvJCOQ 
0 0)©®h.®lOU)tt 


Q®QQQ®®QQ® 

<0<0<OCOCOCOCOCOCOCO 


U>^«OU>COrH«HCOO>00 

lo ® ho>^(ou5 

U)HSC0rMJ>®»a0) 

WWNNNHHHHH 


HHHHHHHH®® 

<0<0<0<0<0<0<0<0<0C0 


OGXBQQQQSQQ 

<OC0<O<O<OCOCOC0C0<O 


®0>0)0)0)0)0)0 0)0) 
tONWWNNNWWN 


o>o>o>o>o>o>o>o>o>o> 

CMCMCMCMCMCMCMCMCMCM 


| IO OiOOCMCOCOh-COCOrHCO COCOQHH^iHMNCO ®^0>NNU)0)0)( 

> CO 0> 0> CO ® M Oi »H os CO CM COO>OOCMCMCO®h*.(7>CO COCOrHtON-rOOCOr 

liH I I HCMfO^CHWHU) COCMCMCO^LOCM^fitO CO CM t-t I 10 LO LO ’M* ' 

I I I I I • I I • I I I I I I I I I I III | | | | 

* <0 NH®a®NN©C0U> U)LOU>U>U>U><D<D< s >h* CO O) ® t * f-» CM CO ^ I 

’ ^ ^ co co <o co <0 co co CO<OCOCOCO<OCO<OCOCO coco^^r^^r^r^' 

i l i I I i i I I i i i I 

ICM CM CM CM CM CM CM CM CM CM CM CMCMCMCMCMCMCMCMWCM W ci W CM CM CM W CM < 

( • I « I I I * I I I I I I I I I I I I I I I I I | | | | 


C0C0r-IC0h.f0OC0r 
CO CM f-t I LO LO U> ’O’ ’ 
III I I I I 

®O>®f-ti-»CMC0^l 

I I I I I I I I* 

CMCMCM<M<NCMCMCM< 
I I I I I I I I 


5®®t 0MOSHCO CM <D CO r-» CD CO lO CM 10 ^ CO <0 ^ r4 U> «0 U> 10 CO CM 

CO CO lO CO ® CO f-t ^ CO 10 CMCOCOh-CMIO'M’QCMiH CD 00 CO «H CM Q tO h* CO <0 h- Oi 0> CO 10 CM 1 ^ <0 CO ^ 

CM fH to ^ CM «H U> CO «H 10 CM 10 CM 10 *H CO 10 H HHHH LO CO rM 10 CO CO CO CO LO CM ^ rM 


r^oocoiocMi^cocoN* 

CO CO CO LO CM ^ r-t 


1-1 CM CO CO ^ 10 CD CD h* CO ©OOQShhhWW CMCMCMCMCMHHHQQ Q 0 > 0 > CO CO h- © © to LO 

HHHHHHH HHHHHHHHHH H 

0> O) 0> 0> Oi 0) O) OS O) 0) 0)0)0)0)0)0)0)010)0) 0)0)0)0)0)0)010)0)0) 0)010)0)0)0)0)0)0)0) 

HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH 


L0L01010L0L0L010LOL0 L0L0LO1010LOL0LQL01O 


LOLO10L010L0L0L01010 


SI&QI&QQQ®®® 

I0L010L0L0L0L0L0L0L0 


®®®®®© 5 ©®IC ® U)QIC®U)®©®U) 

®®NNC0®O)O)®S «-t fH CM CM CO CO ^ 10 10 

CM CM CM CM CM CM CM CM CO CO CO<OCOCO<OCOCO<OCOCO 

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 


<OCOh«!>*COCOO>OS®Q 

COCOCOCOCOCOCOCO'M-'M- 

COOOCOOOOOOOOOOOOOOO 


QIOSWQ WQWQU) 
iHrHCMCMCOCO^-^'tOW 


COOOOOOOOOOOCOOOCOOO 


i d HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH 

OS OS OS Oi Oi Oi Oi Oi Oi OS 0 0)0)0)0)0)0)0)0)0) OS OS 0) OS OS OS OS OS OS OS Oi Oi Oi Oi Oi Oi Oi 0> Oi Oi 

OiOiOiOiOiOiOiOiOiOi 00000)000)00 OOOlOiaOOOkOlO) Oi Oi Oi o> o> Oi OS OS 01 os 

HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH HHHHHHHHHH 


OS'M’OS'M-OSCOOOCOCO <0 CO 10 ® LO Q LO Q * 0» ^ 0> ^ OS OS ^ 0> ^ 0> CO 00 CO CO CO CO <0 00 CO CO 

*H»HCMCM r-» |H CM CM rM rM CM CM CO rM iH CM CM rH rH CM CM rM rM CM CM rH rH 


159 


000 -170.18 



GEOCENTRIC EPHEMERIS FOR NEPTUNE 


C3 ©©©©©©©©©© 

Z CM©©©COh-©©©«H 

COCOflOOOOOCONNNN 

CM<OtlO©SCOO)QH 

r^©©©**©cMCMfH 

CMCO*©©h-CO©Q»H 

© © fH 

CM « * 

_J IDSIOISIOQIOSOH 

ui cocotato^^cococMCM 

rlHHHHHHHHH 

llllllllll 

©fH©fH©fH©fHf^CM 
HH® QOOOOCONh- 
HHHH 1 1 1 1 1 1 

1 t 1 1 

KCM^CM^CMr^CM©© 

©©©©**©©CMCM 

llllllllll 

© CO © 
fH fH | 

1 1 

UJ SQSSSQQOQS 

(O GQSSSHSOQSQ 

< ©©©©©©©©©© 

ssssssssss 

OSQSSQGGSS 

Q ©Q© © 
©QQ©Q©©Q©© 

S S S 
© © © 

©©© 

Q_ HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

fH fH fH 

UJ ©©©©«©t^t^<0© 

M * CMCM CM CM CM CM CM CM CMCM 

H w •'••••••♦* 

</> CM CM CM CM CM CM CM CM CM CM 

u>©mmwnwhqq 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

©©©©r<»^©©©© 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

2.15 

2.15 

2.15 

OOOOOOOOOOSQrlH 
O © © CO CO CO CO 1^ K N h- 

CMCM©©’M'©©©©f'- 
N f s * h* h* h* N I s * I s * f s * I s * 

COOOOOISSH&HHH 

h-r^h-h-©©©©©© 

CM CM CM 
© © © 


r^r^^r-r^KKr-h-r* 


Nh-N 

^ ©©"♦’*©©©’*'©© 
(0 CbtOCO^OOtOlOCOCOrH 
> \ aS'tHSQOOHOlH 
Q£X * © CM © © h* © © © © 

SOOM9©SONO 
tOQCOOO® 0)0)HHf 
©©©©©K<M»©CM© 
©©©©©©©CMttfH 

CM©©h»©*CMfHCM© 
H®CMNO©M©Ot 
O)NMNMSU)©O>0> 
CM CM © * © © fH ® © © 

2276 

8029 

3189 

r-©CM«*©©©CM©© 

HHHHWNNN 

©h-cocoo>o>o>o)coa> 

CMCMCMCMCMCMCMCMCMCM 

S®tnH®CO®fOH 

CMCMCMCMCMCMfHfHtHfH 

© © * 

©U)^CONHQO)COh» 

o NNSNNNN®©© 

X ©©©©©©©©©© 

OC HHHHHHHHHH 

©©*»©CMiH©©©h. 

©©©©©©©©©© 

oooooooooo 

HHHHHHHHHH 

©©*©CMfHQ©©h* 

©©©©©©©*** 

OOOOOOOOOO 

HHHHHHHHHH 

©© * 
* * * 
© © © 
H H H 

QQQSIQQSQQS 

©©©©©©©©©© 

©©©©©©©©©© 

COWWWfOfOCOfQfOCO 

© © © © © © © © © © 
©©©©©©©©©© 

© © © 
© CO © 

< OHHOOOOONMOU) 

J— © © fH © <* © CM fH CM 

-J H(0NSU>O(0M0)(D 

UJ CM CM CM <0 CO N* 'M' U) 10 CO 

U)®MNlONHHH^ 

r^©©©©©*©©© 

«HON©t»HQCO 

NOOO)0)QHCMCOtt 

©©f-h*CMh»©©©© 

©CM©©CMCM®r*-®l*. 

©*fH©©fH©fH©© 

©©h»N©©©©©© 

1277 

.1508 

1669 

0)000)0)0)0 0)0)0) 
CMCMCMCMCMCMCMCMCMCM 

0) 0) © © Q O © © © © 
WCMCMCMWWWOWW 

© © © © © © © H H H 
©©©©©©©©©© 

HHH 
© © © 

OCMOOiHCOCMQCOlOOO 

h- © © © fH © * Q -M* CM 

©CM©Q©©*CM©CM 

© © © 

CM©©©©©Kf-©© 
O ^©©CMfHI^CMI© 

UJ 1 1 1 1 1 II 1 

O h»©©©fHCMCM©^^* 

<*-*-*©©©©©©© 

©©©©KQ©fH©© 
1 CM*© 1 fH 1 1 * CO 

<0©^©©«H©©©CM 
1 © 1 CM * © © 1 © © 
1 1 1 1 1 II 

CM © * 
* CM rH 

©©©©©©©©©© 

©©©©©©©©©© 

Iflllllllll 

U>MMCOCMHO©©N 

©©©©©©©©** 

© © * 
* * * 

1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 
^ CMCMCMCMCMCMCMCMCMCM 

Z 1 1 1 1 1 1 1 < 1 1 

< 

llllllllll 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

lllllllill 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

fH fH fH 

CM CM CM 
1 1 1 

UJ 

3 

^ CM © CM CM © © * CM 

HM'QHOOQOOCMQW 

©©r^©©tH©©CMfH 

CM * * 

©|s!©©©CM©r**©'M’ 
« © iH CM © 

CM©©©h.©fH*Q© 

*©CMCMCM©*©tHCM 

CMK©©©©©©*© 
© fH * tH © © © © fH 

© CM © 
© * 

01 ^’♦©©CMCMfHfHiH® 

®® QQQhh 

iHCMCM©©*©©©!^ 

© © © 

0)010)0)0)0)0)0)0)01 

HHHHHHHHHH 

0)0)0)0)0)0 0)0)0)0) 
HHHHHHHHHH 

©©©©©©©©©© 

HHHHHHHHHH 

© © © 
fH fH fH 

/''s. 

® ©©©©©©©©©© 

Q ©©©©©©©©©© 

©©©©©©©©©© 

©©©©©©©©©© 

©©©©©©©©©© 

© © © 
© © © 

R § OIOQIOSIOSIOQU) 
©(ONNOOCDOOQQ 
-M* ** 'M' 'M* 'M' * -M- © © 

CM OOOOCOOOOOOOOOttOOOO 
w 

®©Q©Q©Q©5)© 

iHtHCMCM©©**©© 

©©©©©©©©©© 

©©©©©©©©©© 

©©©©©©©©©© 

©©h-r^©©©©©© 

©©©©©©©©©© 

©©©©©©©©©© 

8610 

8615 

8620 

HHHHHHHHHH 
©©©©©©©©©© 
©©©©©©©©©© 
UJ HHHHHHHHHH 

HHHHHHHHHH 
0000000 0 0)0 
©©©©©©©©©© 
HHHHHHHHHH 

HHHHHHHHHH 

©©©©©©©©©© 

©©©©©©©©©© 

HHHHHHHHHH 

1991 

1991 

1991 

< JJOOOUOOCLO. 

a 3DDDDDDDUJUJ 

-)“><<<<<<©© 

OLQ.(L(LhhHhhh 

LUUJLULiJUUUUUU 

©©©©oooooo 

|->>>>>>ooo 

UOOOOOOUJUJIU 

ozzzzzzooo 

uuu 
©UI UJ 
OOQ 

©©CMf-CMI'-CMf-tH© 
CM CM iH tH CM CM 

H©H©H©H©H(0 
H H CM W r-lr-tCMCM 

fH©©©©©©©©© 

© ?-) r-l CM CM CO HH 

© © © 
CM CM © 


160 


30 DEC 1991 



o 

z 

o 

^CMO)NSK«)(0(OIO 

I6(0(OMHQO)COMO 

MWW©ONU)«HO 

lO^COCMGOCONCD'* 

MDCOHOSCM WH 

COCM*H©a>NC0L0'M'CO 

®O)0ONN® MCDQN 
CM©O)OON»C0L0CO10CO 


-1 

Ul 

CO«HCD«H(OrHIO©10© 
1 rH rH CM CM CO CO < 

U)®lfliW0>M0)^0) 

'M'lOlOCOCOCONNOOOO 

M'O'M’OCOOOCOOOCOOO 

0)O)©©rH«HCMCMCOC0 

HHHHHHHH 

•••••••••a 

COOOCMNCMNCMNNCM 

HHHHHHHHHH 
1 1 


Ul 

00 

< 

X 

©©©©©©© © ©© 
©©©©©©©©©© 
©©©©©©©©©© 

© © © © © © © © © © 
©©©©©©©©Q© 
©©©©©©©©©© 

©©©©©©©©©© 

©©©©©©©©©© 

©©©©©©©©©© 

©®®®®®®©©© 

©©©©©©©©©© 

®®©®®®®®®© 


0. 

HrIHHHHHHHH 

I 

X 

I 

X 

X 

X 

X 

X 

X 

X 

HHHHHHHHHH 

HHHHHHHHHH 


UJ /-> 
NIK 

w 

LOLOIOIOLOLOGOCOGON 

HHHHrlHHHHH 

NNOOOOO©©HHCM 

tHrHTHrHrHCMCMCJCMCM 

COCO^^-IOCOCONNCO 

CMCMCMCMCMCMCMCMCMCM 

000)0)0)0)®©©©© 

CMCMCMCMCMCOCOCOCOCO 


</> 

CM CM CM CM CM CM CM CM CM CM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 


o 

< 

CMCMCMCMCMrHrHrHrH© 

COOOOOOOGOOOOOOOQOCO 

©OOOOOONN<OU)U> 

OONNNNNNNNN 

^^<OCMCM«H«H©©0) 

NNSNNNNNh*® 

0)0)00 00 00 CO SNSS 

COCOCOCOCOCOCOCOCOCO 


2 

NNNNNNNNNN 

NNNNNNNNN N 


S N N* N N S N* h» N S 


RV 

(K/S) 

OOOCOCOCMOCMCON'M' 

€J)<M”M»l6CO'*h.O<0CD 

OOUXOKCMCMIOOOOCO 

NNCMNCMCOOrHCMCM 

OONN«H©CMOOOOQO'M‘ 
NN WO COCO W0)0)H 

©©m*oocooou)hcoo 

•HCDCOCDCONLOrHM’lO 

©U>rHC0U)U5fHN©CM 
CMCDNONLOCOLOCOOO 
0) 00 CO N LO CM S > CM CO N 
tH®0)5)0)®HM® 

COO10©OOM10N>CM^4* 

•M-’M'CM’M-COOOCMrHCOCO 

rHrHrHCMLO©©N»LOCO 

NOM-HNMOOWWN 

UJ 


fH©COlOOO©<NLONO) 
1 1 1 1 HHHHH 

1 1 1 1 1 

HWMU)CDNQ0O0)O) 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

OOCOSNIOMWHO) 

CMCMCMCMCMCMCMCMCMfH 

llllllllll 

NIOCOrHOOCOCOfHrHCO 
HHHH till 
1 1 1 1 

z 

? 

& 

z 

RHO 

(OCMHQO)OON(0(OU) 

Hj-Hf^TfCOCOCOCOCOCO 

0)0)0)00)0)0)00)0) 

HHHHHHHHHH 

^fCOCM*H©OOONCOU> 
COCOCOCOCOCMCMCMCMOM 
0)0 0)0)0)0)0)0)0)0) 
HHHHHHHHHH 

'M“COCMrH©OCON CO LQ 
CMCMCMCMCMrHrHiHrHrH 
0)0)0>0)0>0)0)0)0>0> 
HHHHHHHHHH 

HfCOCMCMrH©OOONCO 

HHHHHH©©©© 

0>0)0)0>0)0)0)0)0)0) 

HHHHHHHHHH 

oc 

o 


©©©©©©©©©© 

COCOCOCOCOCOCOCOCOCO 

©©©©©©©©©© 

COCOCOCOCOCOCOCOCOCO 

©©©©©©©©©© 

COCOCOCOCOCOCOCOCOCO 

© © ® © ©® © © © © 
COCOCOCOCOCOCOCOCOCO 

LL 

</> 

M 

CXL 

UJ 

3ELTA 

NCM-MTOWOOCOrHCMCO 
U>NfHOOOO©CD<00)CO 
NSNUJCOHNWCOtO 
HHHHrlrlQ QO O 

®C0'M’tHCOCOOCO®<0 

(DMCOMCOOSMQM 

NH^SO)HCOU)NOO 

CDOONCOLOLO^CQCMrH 

COU>O>®lO®®©L0rH 
0)^©0>0>CO©H CO N 
O rHCOM-COOCMLQOOCM 

©©OOONCOCOLO^’M’ 

®0)©lOCO®M-rHrHCO 

CO-M-CONOONCMLOIOCM 

NWOOMHOOONNCO 

COCOCMCMCMrHrHrHrHrH 

2 

UJ 

X 

Q_ 


HHHrlHHHHQQ 

COCOCOCOCOCOCOCOCOCO 

©©©©©©©©©© 

COCOCOCOCOCOCOCOCOCO 

©©0)0)0)0)0>0)0>0> 

COCOCMCMCMCMCMCMCMCM 

0)0)0)0)0)0 0)0)0)0) 
CMCMCMCMCMCMCMCMCMCM 

UJ 

o 


(OHHHHO)COCO(DQ 

MCMCM<D©Hh>U)0)(O 

M© W® <OCOO)M©H 

©NMU)NHCOO)®U) 

M 

CC 

H 

o 

UJ 

CONCO'M'CMOCOOOgJiO 
LO CO rH lO CO 1 * CM rHIO 
1 1 1 1 1 fill 

CMCOOONCMCMNON-CM 

’M-COCMCMCO^lOiHM'CM 

^■«OCOiH©COCON.CMCM 
1 ID’M'IO 1 *H <0 1 * CM 

III II II 

N®®NSStO)WH 
1 LO lO 'M’ LO LO LO 1 iH 

Z 

UJ 

o 

Q 

CM*H©OOf^CO'M-COCM© 

^-M-^-COCOCOCOCOCOCO 

llllllllll 

OOONCOWM-COWNW 

CMCMCMCMCMCMCMCMCMCM 

III II II 

CMrHrHfHCMCMCMCOCO'M- 

CMCMCMCMCMCMCMCMCMCM 

iiiiiiiiii 

1 1 1 1 1 1 1 1 
UJIOCONOO O)© HfOM- 

CMCMCMCMCMCMCOCOCOCO 

o 

Ul 

o 

z 

HHHHHHHHHH 
CM CM CM CM CM CM CM CM CM CM 
llllllllll 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

llllllllll 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

llllllllll 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 


Ul 

2 

w 

OU)®CMN>CM<DU><DCO 

N’CMCMCM**f"l«)U>© 

©’M'^COOCOiHCOCOCM 

® CO © 10(0® NCONM 



CON«0-M*rHCDCON.OO 
CM tH LO ^ CM «H LO CO «H 

NCOCOCOfONCOlOO© 
U> CO CO CM ** rH CO 

N©©C0OO<0O)©CO 
CO ^ CO CM i-t ^ CO 

COCOOON-LOCMOO^OLO 
^TtH'O-tH'M-iHCO CM LO 


oc 

©t-tCMCMCO^LOLOCON 

HHHHHHHHHH 

NOOO)0)©©©HHH 

rHrHrHrHCMCMCMCMCMCM 

HHHHHHHQQQ 

CMCMCMCMCMCMCMCMCMCM 

0)0)00 ® NS® ® lO M“ 
HHHHHHHHHH 



00)0)0)0)00)0)0)0) 

HHHHHHHHHH 

0)0)0 0)0)0)0)0)0)0) 
HHHHHHHHHH 

0)0)0)0)0)0)0)0)0 0) 
HHHHHHHHHH 

0)0)0)0)0)00)0)0)0) 

HHHHHHHHHH 


/-s 

♦ 

© 
O © 
“> © 

CM 

w 

© © ©© © © © © ©© 
U)LOIDLOLOLOLOU)LOLO 

© © © © © © © © © © 
LOLOIOLQLOLQLQLQLQLQ 

© © © © © © © © © © 
IOLOLOLOLOLOLOLOLOIO 

© © © K} 5) K* Ki tO Ki 

LQLQLDLOLOLQLOLOLOLO 


U>©16®U>®U>©U>© 
CMCOCO'M’^’LOLOCOCON 
<O<OC0<0<O<DCOC0COCO 
00 00 00 00 00 00 00 00 00 00 

U>©U)©LO©U)©U)© 
N 00 OO O O © © iHiH CM 
©(0®<0<0NNSSN 
COCOCOCDCOCOCOCOCOOO 

LO©li)©U>©lO©LO© 

CMCOCOM-’M-LDIOCOCON 

NN-N-NNNNNNN 

OOCOOOOOOOOOCOOOCOCO 

l0®tO®U)®l0®U)® 

S®®0)0)®®HHW 

NN-N-N'N-OOCOOOOOOO 

COCOCOCOOOOOOOCOCOCD 


UJ 

h* 

CMCMCMCMCMCMCMCMCMCM 

00)00)0)000)00 

0)000000000) 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 
0)0)0>0)0 0 0)0)0)0) 
0 0)0)0>00>0)0)00) 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 
0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 
G)G)0iv)0)0)0i0)0)0) 
HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 
00)00)0)0)0)000 
0 0 0)0000000 

HHHHHHHHHH 


< 

O 

Z Z Z Z Z Z 00 CO CO 00 
<<<<<<UJUJUJUJ 
nmniULLiL 

cDmo;a:a:Qcoca:a:a: 

UJ UJ <<<<<< CL O. 
ULLL222222<< 

ft:cc£k:oe>->->->->->- 

(L(UL(l<««< 

<<<<222222 

ZZZZZZ_J_J_I_J 

DDDDDDDDDD 



’M'O'M-O-M-OCOOOCOOO 
rH rH CM CM «H rH 

COCOhTO^O^OCOCO 
CM CM »H rH CM CM 

COCOCOCOCOCOCOCOCOCO 
fH rH CM CM rH rH CM CM 

WNWSWSWNWN 
rH rH CM CM HH 




161 





GEOCENTRIC EPHEMERIS FOR NEPTUNE 


o 

Z 

O 

-J 

Ui 


0>0)C0C0NSOU)U) ^ 

r**ooo>G>tHoiro*u)tt 


(OWWHISQO>OOS(0 

NCOOQHMMO^U) 


W^COWNQOOON© 

<ONOOO)QHr»WW t 


to LO ^ 

U)<£)N 


I s * CM h* CO OO CO 00 <9 CO CO 00 CO CO ^Ok 

(OOWWt^fOrt WN HHQQO) 

i i i i » V i i i V W 77 1 


0>^0)^OU)QIAQU) 

osoooor^h* <d co to to to <e ^ co co cm 

I I I I I I I * I I I I I I I 


©U)Q 
WHrt 
I I I 


Hi 

in 

< 

X 

Q- 


6 k QSQSSlOSSQ 

G SQ QQQ OQSS 


QSQQISQSQQQ 
SISOS 5 ISISQQS 
® ® Q ® Q ® Q® <as» 


S (S Q S Q IS Q (& IS S) 
6k6k6kQ6k6k6k6k6k6k 
OQtSHSHSGSMSSS 




LU r-s QCDOOIOKDCON StO CO lO ^ ^ CO CO CM tH *h 6k 6k Ok 00 00 I-- h** C- CO CO CO LO LO LO 

CO CM CM CM CM CM CM CM CM CM CMCMCMCMCMCMCMCMCMCM MHHHHiHHHHH HHri 

O) CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM 


COOOCOCOCnO)0>Q<S>H rHCMCMCOO > '?L9l9<Oh- r*-COOOOkOk6k6ktH»HtH r-t CM CM 

o cococococococoh-r-r'- k ^ r- h- h - k h- r*- h- t^r^r^r^r^oooooooooo oo oo oo 

3 NNlMNNNNNNh" h.|sSNh*h , f s *Nh»t > » S h- N 


/-n MU)HMHWfOQM-«) 
tO COtHCMOlOOO’M'h-OO'M’ 
> \ WHHHHOMOOitOU) 
OCX CMr^rH-M'COCDCO’etHCO 


CDCDHCOLONOHrOM' 

hhhhhcmnn 


«-»h-'M’<O^r<aO)L0C0C0 1H 
MQCO^fOlAHUXOH CO 
lONOCOMMOIOHkA <0 

ohs Q r*- cm u> u> <*> *h to h* 


ior~cocoo>OkOkO>o>co h- 
cmcmcmcmcmcmcmcmcmcm cm 


HH00O)0OO>QM'O> h- cm lo 
h®ho>n^®»h toio 
h- 00 <9 Ok 00 «H Ok CO '* iHOktH 
MO W(0 0)HQ 0>N MfOkLO 
>•••••««• • • • 
(OWM-CMQONMCM Q Mi) 

CM CM CM CM CM fH tH tH tH tH 


U)'<rcOCMtHQOkOOr*-<0 
O (SOS(S(S@0)0)0)0) 
X Ok Ok Ok Ok Ok Ok 00 00 OO 00 



QSQOQQQQSO 

COCO<OCO<OCOCO<OCOCO 


to lO 5T CO CM rM ^ CO 00 h* to 

Ok Ok Ok Ok Ok Ok Ok 00 00 00 00 

00 00 00 00 00 00 00 OO 00 00 00 



6k6k6>Q6k6k6k6k6k6k 6k 
COCOCO<0<0<OCOCOCOCO CO 


lO CO CM CM tH <S> O) 00 1^- to Uk 

oo oo oo oo oo oo oo r*. <*. i^r^h- 

00 00 00 00 00 00 00 00 00 00 00 00 



QQQQQQQ 5HS QQQ 

<9COCO<OCOCOCO<OCO cococo 


< co^tat/k’M-toi/kQinto 

K CO 00 K CM * CM tO © 6k Ok 
Ok »H ** 00 CM h- CM 00 to r-» 
LU tH CM CM CM CO CO "O* * U> CO 


OkOkOkOkOkOkOkOkOkOk 

CMCMCMCMCMCMCMCMCMCM 


00 'M- Ok Ok r* to Q to Ok CM CO 

cm ok oo q ok to o ^ oo Ok 

Ok co <o *-t Ok oo h- to co n 

CO I*. 00 Ok Gk Q fH CM CO * U> 


Ok Ok Ok Ok ® 6k6k 6k <Sk 6k 6k 
CMCMCMCMCOCOCOCOCOCO CO 


'TlSOOOOOkCMLOLO Q CO H 

oo^tococo^r^coco h-coco 

Ok t^. ^ fH ^ CO 00 CO 1^. 6k CO U) 

to co oo oo Ok Ok 6k 6k HfHH 


QQQQQQQhh H h h 
CO<OCO<OCOCO<OCOCO COCOCO 



0>oococoto0k^6k<oco 

COCOCOr-rHlOtHCOtOOO 

r-r-cookh-h-iouki^r- 

00 ^ CO 

DEC 

(OQCOCOQ’O'LOCM'M-rM 
tH CM CM CM CM tH | LO <0 tH 

HfrHOOOkQ'M-COUktHrH 
* tHCO^M* 1 1 1 to 'M* CM 

UkCOlOtHCMh-h-CMCMOO 
LD CM N* 1 tH tH tH H | -M- 

6k Ok *0* 

<0 1 <0* 

UkCOf^COOk6ktHrHCMCO 

cococococo^^^Mr^r 

cO***lflU>lO*** 

<OcOCMCMtHtSkOkOOf>tO 

-o-^^r^^^cocococo 

CO tH 
CO CO CO 

/“ N 

z 

< 

rtHHrtHHHHHH 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

HrtHHHHiHHHH 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 I I 1 1 I 

HHHHHHrHHHH 

CMCMCMCMCMCMCMCMCMCM 
1 1 t 1 1 1 1 1 1 1 

HHH 

CM CM CM 
1 1 1 

Ui 

2 

w 

’*CMCMU)<O<00k<06kC0 

OOWO)N(OHHh.a)M- 

'9<O6kC0lOCMU>00tHrH 

in cm r- 


rHCOtOUktOOk^CMfOtO 
CM tH ^ tH ^ CM CM 

CMcMUkrHtHUkCMCMtO'M' 

tH lOtOIOlO 1H CM 'M- 

ukOr-r^QcO’M-’M-r-r-t 
CM LO CM CO tH LO CO CM 

<0 co 6) 
U> "M- 

QC 

'M’COCOCMCMtHHHtSICk 

tH tH tH tH tH *H tH tH tH tH 

6k6kC)0k0k0k6k6k6k6k 

tH tH tH H iH H 

tHtHtHCMCOCO'M'^M'lOCO 

HHHHHrttHiHiHH 

oo 

HHH 


OkOkOkOkOkOkOkOkOkOk 

rtrtrltHtHiHHHHH 

OkOkOkOkOkOkOkOkOkOk 

HHHHHrlHHHH 

OkOkOkOkOkOkOkOkOkOk 

rtrtriiHrtiHHHrlH 

Ok Ok Ok 

tH tH tH 


♦ 



6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6t 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 

6k 


6k 

to 

LO 

to 

to 

U> 

to 

to 

to 

LO 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

~k 

Q 

6k 

LO 

6k 

U) 

6k 

in 

6k 

LO 

6k 

LO 

Q 

to 

Q 

LO 

6k 

LO 

6k 

to 

6k 

to 

6k 

to 

6k 

LO 

6k 

LO 

6k 

to 

6k 

to 

6k 

to 

6k 

LO 


"M- 

CM 

CO 

CO 


+ 

to 

to 

co 

<0 

<*•* 

r*. 

00 

00 

Ok 

Ok 

6k 

6k 

tH 

tH 

CM 

CM 

<9 

<9 



to 

to 

CO 

to 

h- 

h- 

00 

00 


’O’ 

00 

oo 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

Ok 

0k 

Ok 


CM 

00 

00 

00 

00 

00 

oo 

00 

00 

00 

00 

00 

00 

00 

00 

OO 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

oo 

a> 

00 

00 

00 

oo 

00 


CMCMCMCMCMCMCMCMCMCM CMCMCMCMCMCMCMCMCMCM CMCMCMCMCMCMCMCMCMCM CM CM 

OkOkOkOkOkOkOkOkOkOk OkOkOkOkOkOkOkOkOkOk OkOkOkOkOkOkOkOkOkOk Ok Ok 

OkOkOkOkOkOkOkOkOkOk OkOkOkOkOkOkOkOkOkOk OkOkOkOkOkOkOkOkOkOk Ok Ok 

UJ HHHHHrlrtrlHH HrtHHHHHHrlH rlrlHHHHHHHH H rl 

< JJOOOOOOOI G- Q_ Q (LtLhhhhh h>>>>>>UUU OO 

Q DDDDDDDDDUJ Ui UJ UJ UJ LI U U U O U UOOOOODUUJUi Hi UJ 

->-)<<<<<<<(/) to to in in to o o o o o ozzzzzzooo oo 

<NNH(OH<OHtf)HU) 6kLA6kLA6kt/)6kLft6ku) Q^-Ok’M-Ok^Ok'M'OkTr Ok^r 

CM CM tH tH CM CM CO *H tH CM CM <9 «H tH CM CM CO *H r-l CM CM H r-» CM 


162 


29 DEC 1992 


GEOCENTRIC EPHEMERIS FOR NEPTUNE 


o 

z 

o 

LOCOLOCMCMCMtHQIOICO 

OOrH®0>OOh«.<OU)COCM 

N«^W®SU)(0QN 

rHQO)OO^U)^-fOCMQ 

lONOlNMMOlNCO^ 

O)00COlQ'M‘CO«HI&O>00 

co»H<ao>oooor*-'M'»Hco 

K CO 1QCO CM rH Q 0> CO iH 

-1 

UJ 

lOr-t-^OOCQOOCOOOCOOO 
1 1 HHMMCQfQ 

COOOCMh-CM^CMNCMh- 

f^LOiO<D?Or^NOOOO 

rHCOfHQOrHQDiHQOQU) 

O)O)QQHHCMCMC0C0 

HHHHHHHH 

Q u> Q U) s U) s M 0) U) 

M*M-iQLQQ0<o^r-r^fs. 

HHHHHHHHHH 

1 

111 

CO 

< 

X 

tS<SQISISIS<SS)ISIS 

5I5I5I5I5ISI51Q5IQ 

51 Q 51 ® ® SI ® ® 5> Q 
QQQQISSISISSSI 
Sk 6k 6k Q 6k 6k 6k Qk 6k 6k 

Q51ISIS&S<SISIS& 

SQISQ5I5IQSIQQ 

OSISQQSHSQSS) 

5)515)Q5)Q51ISIS5> 

SQISOSH&QI&S)Q 

51Q5)&&ISQ5)5)5> 

Q- 

HHHHHHHHHH 

HHHH HH H HH H 

HHHHHHHHHH 

HHHHHHHHHH 

UJ ^ 

IS! ft 
M w 

LQLDLOLQLOLOCOCOCOOO 

HHHHHHHHHH 

h-h-00000)0>®iHr-»CM 

HHHHHHWNWN 

CMCO'M-'M'lQlQCOr^r^OO 

CMCMCMCMCMCMCMCMCMCM 

00000)0)0)0)ISHSQIS 

CMCMCMCMCMCMCOCOCOCO 

CO 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

o 

< 

MCMNMNHHHHQ 

OOOOOOOOOOQOOOOOOOOO 

sioioicoooh-r-cocoio 

oor^-r^Ki^r^^Nh-N 

M-M-fOWCMHH® QO) 

NNNSSh*NSN<0 

o>o>oooooooof^Kr^K 

COCOCOCOCOCOCOCOCOCO 

2 

NNNNNNSShN 

SNSMSSSSM^ 

NNNNI S *M S »NNN 

h.r^is.|^ h .|^|^ r ^ r ^ r ^ 

RV 

(K/S) 

3.0055 

0.4866 

-2.0324 

-4.5501 

-7.0442 

-9.4809 

-11.8349 

-14.0921 

-16.2524 

-18.3090 

-20.2340 

-22.0000 

-23.5931 

-25.0133 

-26.2661 

-27.3370 

-28.2050 

-28.8546 

-29.2878 

-29.5172 

-29.5474 

-29.3668 

-28.9622 

-28.3347 

-27.5031 

-26.4864 

-25.2866 

-23.8980 

-22.3212 

-20.5738 

-18.6865 

-16.6764 

-14.5447 

-12.2954 

-9.9424 

-7.5169 

-5.0513 

-2.5554 

-0.0327 

2.5039 

o 

X 

OC 

^COCMr-MSOOCOh-CO 

h»rs-r«-h*.h-cococococo 

00000000000000000000 

HHHHHHHHHH 

iD^rocMiHQOxorvtf) 
COCOCO<O<O<OLOIOLOLQ 
00 00 00 00 00 00 00 00 00 00 
HHHHHHHHHH 

©U)M«WH®0)®h. 

IQIQLOLOIQIQIQM-’M-^- 

OOQOOOOOOOOOOOOOOOOO 

HHHHHHHHHH 

COUWfOCOCMtHQOlOO 

’M-M-M-M-M-M-tTM-OOCO 

00000000000000000000 

HHHHHHHHHH 


5I<S5)Q5I5I&5I5I& 

cocococococococococo 

SI SI 5) 51 SI 51 SI SI 51 51 
cocococococococococo 

5151515)515151515151 

COCOCOCOCOCOCOCOCOCO 

Gl IS IS IS IS IS) Q IS IS 
COCOCOCOCOCOCOCOCOCO 

)ELTA 

^^WSOHWCOQH 

LOQCOOOCMOOr^OCOCO 

(ON«U)^HOBtSlO 

hhhhhhqqqo 

^tU)«NMOQ®H 
Q0J«W0)HH0)U)Q 
51 <0 h* 51 CM LO h* 00 51 CM 
0>OOr^KCDU>'M‘COCOCM 

C0<OM<0O)O>HHf0W 

MOIOWHWOOOHOJ 

CO^<OOOISCMM > NHM 

iHQOOOOOI^COlQLQM- 

CDLQM-C0L0C0iHrHM-a> 
CMHtOMOQWHNQ 
OJM'OWW® OONON 
COCOCMCMCMCMrHrHrHrH 


hhhhhhhhhq 

cocococococococococo 

SQQSsdsQSS 

COCOCOCOCOCOCOCOCOCO 

5>5)0>OO>O>O>O>0>O) 

COCOCMCMCMCMCMCMCMCM 

0)0)0)0)0)0)0 0)0)0) 
CMCMCMCMCMCMCMCMCMCM 


^i-t^^iHQcor^ooco 

COOQCM’M'KtOKi-iOO 

OOflOQQOOOOCMI^OOQ 

SlCM'M’lOCMQCOSIC'OCO 

o 

UJ 

r^ooh.iO€OMO>o>f-i«o 

rH 'ff tH rH ff 1 COHt 

1 I I 1 1 1 III 

'M*COCMCOO>M®tQOOr^ 
CM 1 LO <M* CO "M* LQ 1 CM 10 

M-O>CMCMO>^f^C0CMlQ 
COrHrHrHrHCOLQCM 1 

fOCOM-CDCMiHiH^-KQ 
CO CM CM CM CO M- IQ 1 iH CO 

Cl 

scor^iOM-CMtHococb 

WNWWWWWHHH 
1 1 1 1 1 1 1 1 1 1 

UO'M'CM'Ha&OOflOh.QO 

HHHHH | 1 1 1 1 

COCOCOCOQOCOQOr^OOOO 
1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 t 1 II 

0>®rHCMCOM-lQh-000> 
1 hhhhhhhhh 

y— N. 

z 

< 

HHHHHHHHHH 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 

HHHHHHHHHH 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

UJ 

2 

N-/ 

OOCMh-OflDLOCOI^-COCO 

LQrHCMlOQ>LOOOOO'*«> 

COLOCMM’fHlOOOOOOJCO 

QlQCOCMW|s.COCOO>lQ 


OOl^UOCOrHOO^-OOMCM 
CM rH LQ h* CM rH IQ -«• CM 

MOOCMCOCMr-OOO’M'CO 
CO rH tH CO LQ H CO 

lOQCMQlOIOt 0)HH 
IQ IOMC0H M- 

COCMM-LQM-iHCOM-OLO 
rHIQCMLOCMLOrHnf’ CO 

oc 

OOfH.HCMfO'M-'M-tOCO 

rHCMCMCMCMCMCMCMCMCM 

NSC0C0O)O)O)QIS5l 

CMCM0MCMCMCMCMC0C0C0 

QhhhSUSSSSO 

cocococococococococm 

oicocoi^r^cocoioioo- 

CMCMCMCMCMCMCMCMCMCM 


000)0)0>000>0)0> 

HHHHHHHHHH 

ototototaototaotoi 

HHHHHHHHHH 

0)0)0)0)0)0)0)0)00) 

HHHHHHHHHH 

0 0)0)0)0)0)0)0)0)0) 
HHHHHHHHHH 

♦ 

si 

SI 
O 51 

SISISISISISISISISIQ 

LQL0L0L0L0L0L0LQL0L0 

S IS Q Q Q Q SSSI Q 
IQLOLOLOLOLOLQLOLOIQ 

6) S) S Q) IS Q 6) S 6) S 
LOLOLQLOIQLOLOLOLOLO 

QSQQOQISQISQ 

LQLOLQLQLOLQLQLQLQLO 


3 5) 

0) 

u> 

0) 

LQ 

IS 

IQ 

s 

IQ 

IS 

IQ 

5) 

IQ 

IS 

LQ 

s 

LQ 

IS 

LQ 


LQ 

o 

LQ 

SI 

LQ 

Q 

IQ 

CO 

LQ 

IS 

LQ 

SI 

IQ 

SI 

LQ 

SI 

LQ 

IS 

LQ 

IS 

LO 

** 

0> 

O) 

IS 

IS 

rH 

H 

CM 

CM 

CO 

CO 



LQ 

LQ 

<D 

<0 

1^ 


00 

00 

at 

at 

SI 

SI 

H 

H 

CM 

CM 

CO 

CO 

'M- 


LQ 

LQ 

<0 

<0 

h- 

r- 

00 

00 


0> 

0) 

IS 

IS 

00 

IS 

IS) 

5 

IS 

IS 

® 

Q 

5) 

IS 

IS 

IS 

6) 


s 

IS 


SI 

H 

H 

H 

H 

H 

H 

»H 

fH 


rH 

tH 

rH 

tH 

tH 

tH 

tH 

tH 

iH 

CM 

w 

00 

00 

at 

0) 

0) 

(A 

0) 

0) 

0) 

<* 

0) 

0) 

0) 

at 

Qt 

<* 

at 

at 

0> 

0> 

0) 

at 

at 

01 

01 

at 

at 

01 

at 

at 

at 

at 

01 

01 

at 

at 

at 

at 

at 

at 



CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

co 

CO 

CO 

CO 

<0 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

<0 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 


at 

at 

0) 

01 

at 

01 

at 

at 

at 

at 

a> 

a> 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

0) 

0> 

0> 

a 


at 

at 

at 

0) 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

at 

0> 

0) 

o> 

UJ 

H 

|H 

tH 

tH 

tH 

iH 

tH 

»H 

tH 

tH 

|H 

tH 

tH 

tH 

rH 

rH 

rH 

H 

fH 

rH 

rH 

fH 

rH 

tH 

tH 

rH 

rH 

rH 

rH 

rH 

tH 

rH 

tH 

tH 

tH 

rH 

tH 

tH 

tH 

tH 

< 

z 

z 

z 

z 

z 

z 

CO 

CO 

CO 

CO 

00 

a 

OC 

oc 

OC 

OC 

oc 

OC 

QC 

QC 

OC 

OC 

QC 

QC 

> 

> 

> 

>- 

>- 

> 

z 

Z 

z 

z 

z 

z 

_l 

_J 

_J 

-J 

o 

< 

< 

< 

< 

< 

< 

UJ 

Ul 

UJ 

UJ 

UJ 

UJ 

< 

< 

< 

< 

< 

< 

Q- 

a. 

CL 

a. 

a. 

OL 

< 

< 

< 

< 

< 

< 

ro 




3 

3 

3 

3 

3 

3 


3 

—t 

3 

3 

3 

3 

u 

u 

u. 

u 

LL 

u 

2 

2 

2 

2 

2 

2 

< 

< 

< 

< 

< 

< 

2 

2 

2 

2 

2 

2 


-> 

-I 

“> 

“> 

“> 

-> 

-o 

3 

3 


CO 

00 

CO 

00 

CO 

00 

CM 


CM 

r- 

CM 

h- 

* 

at 

M* 

at 

-M- 

at 

CO 

00 

CO 

00 

CO 

00 

CO 

00 

CO 

CO 

CO 

00 

CM 

h» 

CM 

h- 

CM 

r-. 

CM 

1^ 

CM 

h*. 




rH 

tH 

CM 

CM 



rH 

tH 

CM 

CM 



rH 

rH 

CM 

CM 



fH 

rH 

CM 

CM 



fH 

rH 

CM 

CM 



fH 

tH 

CM 

CM 



tH 

rH 


163 


GEOCENTRIC EPHEMERIS FOR NEPTUNE 


ELONG 

N-N-N-COtOlOCOCMtHQ 

CMco^iocor^caa)QtH 

QlOSIfiSlOQlOHtO 
I^COflOlOlO^'MTOCOCM 
HHHHHHHHHH 
1 1 1 1 1 1 1 i 1 1 

0>f^«OU>fOCM*HO)OOCO 

fHCMCO'eiOQON.NOOOi 

M HHQSOOlCO CON 
HHHHH 1 1 1 1 1 

1 1 1 1 1 

IOW<MO»N«M«H 

Q«HCMC0CO*rU)<Oh»00 

*•••••••»• 

CMN»CMN*CMN*CMN*CMh» 

N*tO<OLOLO'M‘'M’CO<OCM 

IIIIIIIIII 

500 

oos 

W N CO 
CM *H iH 
1 1 1 

m 

</> 

< 

X 

GH9 <9 19 Q Q QQ Q Q 
Q®Q®I95H9QQ19 
QQQQQ&QOQQ 

QQQQSQ19QQQ 

19191919S>I9®I9I9I9 

OOOOQOQOOO 

QQSQQQSH&QS) 

Q) IS S) 

sss 

QQ IS 

Q- 

rlHrlrlHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

H H H 

Ui /~s 

N* 

QOiOiOiOiCOOOOOKK 

COCMCMCMCMCMCMCMCMCM 

C0LOU»'*<*COCMCM*hQ 

CMCMCMCMCMCMCMCMCMCM 

so>o>oocon-i^cococo 

C4HHHHHHHHH 

CO LO LO 
HHH 

GO 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CM CM CM 

o 

SC0(DC0C0O)O)<7>Q® 

cococo«oco<o<ocor^p^ 

fHfHCMCOCO'O-'^lOCOCO 

NNNNNNNNNN 

nnoocooohsohh 

NNNNSKCOCOCOCO 

H H CM 
CO 00 CO 

2 


r*.KKKKr*r*>h*r*h» 

N-N-N-f^N-f^N-N-N-N- 

N* N- N* 

RV 

(K/S) 

CMQK^N-QOCOOOOOCO 
® Q Q ® CM Oi CMCM CO 0) 
COtHCMCOCMCOCOCMl/iM 
QlOOCMlOQOr^QOCOO) 

lAOiCOOiCOtHlOQ^Ui 

COLOCMCMLOOOLOiH^fLO 

MM§HHHH0)«10 

COU><0'*B'*«>U>COOO 

COCOO>rOCM<OQ'*t0lO 

CMK*T s .'0’®0ifHtOC0 

h**0iCM^N*COCOfH^^ 

HMMOM-COQH1SOO 

CO O) CO 
H H 00 
^ CO CM 
U) H N 


U>KOiCM*COOOG)CMrO 

HHHHWWW 

u>QOf^a>o>o>o>o>o>a> 

CMCMCMCMCMCMCMCMCMCM 

OOh*CO^'COfH®09<OCO 

CMCMCMCMCMCMCMtHtHtH 

fH Oi CO 

*H 

RHO 

NCOUJMWCMHQOO) 

COCOCOCOCOCOCOCOCMCM 

COOOOOOOCOCOCOOOOOCD 

HHHHHHHHHH 

COr^COlA^COCMrMQO) 

CMCMCMCMCMCMCMCMCMfH 

OOQOOOOOOOCOOOCOCOOO 

HHHHHHHHHH 

CON-COlO^rCOCOCMiH® 

HHHHHHHHHH 

OOCOOOOOOOQOOOCOOOOO 

HHHHHHHHHH 

0> 00 N 
19 Q Q 
CO CO GO 
HHH 


19QS1919G>19G>G>Q 

cocococococococococo 

»QO«)S)6)6)Q)6)Q 

cocococococococococo 

SOOOQQOOQQ 

cocococococococococo 

® ® ® 
CO CO CO 

)ELTA 

<DQHC4 0)®HQH® 
HSU)MOHCMO)H(0 
OOQCMlOOi^Oi^fHN. 
rMCMCMCMCMCOCO^UDLO 

fHCM^^COCOOflON-OO 

O^CMrOtDQCOiHCOQ 

^CMQCOCOLOCOCMlSOi 

COKCOCOOiQfHCMCOCO 

CMfOCOQOtOOU>COO>tH 
COfOQMMQQWMCO 
NWWQNM QU)QM 
^U)(ONNOOOOS)(S) 

CO N* N. 

^ r- 

CO rH CO 
IS H H 


0)010)010)0)0)010)0) 

CMCMCMCMCMCMCMCMCMCM 

0) 0) 0) 0) OHS) (SMSMS) S) 
CMCMCMCMCMCOCOCOCOCO 

S S 6) C) O Q) IS O H H 

cocococococorocococo 

HHH 
CO CO CO 


COh-h-COh-COCMCOO'M* 

HCOCMNQM H HO> Q 

CON-COCOh-COlOO^CD 

r- co co 

o 

COLOLOCOOOQOOfHOiCO 
^*10 1 HHCMHHUJM* 

| ft llllllft 

fHCOOiOOCMOOOOtHCOCO 

CMLOfHCOLOLOLOLOCOfH 

ftlllftllftll 

cococmV®®*coco<* 

'*fHCO'*U>U>'*COfHU> 

CO CO LO 
CM 10 CM 

III 

Q 

II IIII91I 

QiHCO^lOCON-COCOO 

CMCMCMCMCMCMCMCMCMCM 

I9V99IIVI9 

8QHHHHHHHH 

cocococococococococo 

iiiiiiiiii 

IIIIIIIIII 

S>®OiCOf s *COLO’«-COfH 

COCOCMCMCMCMCMCMCMCM 

iiiiiiiiii 

III 

QCON 

NHH 

lit 

(MEAN) 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

IIIIIIIIII 

IIIIIIIIII 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

IIIIIIIIII 

iiiiiiiiii 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

IIIIIIIIII 

ill 
HHH 
CM CM CM 
1 1 1 

’M’0>’M’CM’M-U>r^CM’M-<0 

CMCMLOCO'M-fH^CMCOLO 

NCOHO>NHHC0U)(O 

CO CM fH 


rMr^lO^’M'COQNCOCO 
CM LO CM LO CM CO HU) 

fOrlCMNU>NWH«0> 

'0'COCMiHfHfHCMC0’'riJ> 

OOtHKLONCMOiOOOiCM 
tH ^ CO fH U> CO CM 

N CO IS) 
lO <0* 

a: 

MWNCMHHH®QO) 

CMCMCMCMCMCMCMCMCMfH 

0)0)0)0)0)0)0)0)0)0) 

HHHHHHHHHH 

QQhhnncowmio 

CMCMCMCMCMCMCMCMCMCM 

co co I s * 

CM CM CM 


0)0)0)0)0)0)0)0)010) 

HHHHHHHHHH 

0)0)0)0)0)0)0)0 0)0) 
HHHHHHHHHH 

oooooooooo 

HHHHHHHHHH 

Oi Oi Oi 

HHH 

r-\ 

+ 

Q 
O <9 

CM 

Q) Q Q 19 S 6) Q Q O O 
tOlOlOLOLOlOLOLOLOLO 

® ® ® ® ® ® 19® 

u>iau>u>i£u»u)u)u>u> 

®&®&19Q®Q®19 

L01ALOLOLOIOLOLOLOU3 

sss 

LO LO LO 

QIOSIAGIOQIOSIO 
OlOiQQfHtHCMCMCOCO 
tHtHCMCMCMCMCMCMCMCM 
0)0101(110)0)0)0)0) Q> 

®10®U}QU)®U>®U> 

^-o-louxocoi^i^coco 
CMCMCMCMCMCMCMCMCMCM 
0)0)0)0 0)0)0)0)0)0) 

SlOSlOQlfiSkOSU) 

OOOSHHCMCMCOW 

CMCMCOCOCOCOCOCOCOCO 

0)0)0)0)0)0)00)0)0 

IS) LO Q 

’O* to 

CO CO CO 
Oi Oi Oi 


CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

Oi 

a 

o> 

0) 

0) 

0) 

Oi 

Oi 

0) 

o> 

0> 

o> 

01 

Oi 

oi oi 

0» 

Oi 

0» 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

0) 

0) 

0> 

Oi 

0) 

Oi 

0> 

0) 

0) 

0) 

Oi 

0> 

0> 

0> 

OiOi 

a> 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

Oi 

tH 

lH 

H 

H 

rH 

fH 

fH 

fH 

fH 

tH 

fH 

fH 

fH 

H 

fH fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

-J 

-1 

o 

o 

o 

C3 

o 

o 

o 

a. 

a. 

Q. 

Q_ 

CL 

Cl 

h“ 

►— 

h 

H 

1- 

> 

> 

> 

> 

> 

> 

o 

L> 

o 

o 

o 

3 

3 

3 

3 

3 

3 

3 

3 

3 

tu 

UJ 

UJ 

UJ 

UJ 

UJ o 

o 

o 

u 

u 

o 

o 

o 

o 

o 

o 

o 

UJ 

UJ 

UJ 

UJ 

UJ 

-0 

“> 

< 

< 

< 

< 

< 

< 

< 

CO 

</> 

V) 

w 

CO 

coo 

o 

o 

o 

o 

o 

z 

z 

z 

z 

z 

z 

a 

a 

Q 

a 

G 

CM 

N* 

*-• 

CO 

tH 

CO 

fH 

CO 

fH 

LO 

6) 

LO 

® 

LO 

SIO 

Q 

LO 

® 

LO 

» 


Oi 


Oi 

"*■ 

Oi 


Oi 

* 

Oi 

•O' 

CM 

CM 



lH 

fH 

CM 

CM 

CO 


fH 

fH 

CM 

CM 

CO 

fH 

fH 

CM 

CM 

CO 



fH 

fH 

CM 

CM 



fH 

fH 

CM 


164 


29 DEC 1993 


GEOCENTRIC EPHEMERIS FOR NEPTUNE 


o 

z 

o 

a>CM<OCOK©tD*COCM 

H«MD^fC 0 CMH®O 

QOOtHAOCMOO 

a>«oto^rcOfH$a)rs«D 

»»©W®NtWO>S 

U>*CMrH 5 »h-CD*C 0 

SS^SS^S^^^CMCM 

CMrHQO)tiO< 0 IO*COCD 

-J 

LU 

OOCOfH«D«H<DfHCDfHIO 
1 1 fH fH CM CM CO CO 

G> to a to ts> to tsi * 0) * 
tttOUXDOShNO 

O ja^ocococococo 

CDOOQQHHCMCMCO 

fH »H *H rH tH rH fH 

COfOQOCMNCMNCMNN 

00 **tOLOCOCOfsfsf- 

HHHHHHHHHH 

1 

LU 

CO 

< 

x 

QQSSQSSSISS 

IS)tS)tS)6)tS)tS)S)tS)6)Gl 

QQQOOOOQHSQ 

QQQSSSfiSSQ 

QQSSJSlQSQSia 

K) Q Q ^ (Q Q Q ^ 

ISQI&QQQQSQQ 

QQQQQ1&QSSQ 

Q CMS SH 9 QMS <S> Q (S 
fiSSOSSQQSS 

CL 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

LU /-s 
INI B 

w ^ 

LOLOLOLOLOLOLOCDQOCD 

HHHHHHHHHH 

NNCOCOOO Q®HH 
THtHiHfHfHfHCMCMCMCM 

CMCOCO^CIOlOCDCDt’sh* 

CMCMCMCMCMCMCMCMCMCM 

OOOOOOOOOCMSIS 

CMCMCMCMCMCMCOCOCOCO 

10 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 


o 

< 


2 


WWWWWHHHH® 

OOOOOOOOOOQOOPOOOOQO 




QQO> 0 )COOON( 0 (OlO 

oooor^r^i^f^i^Nr^r^ 




lOtOnNNHHQQ 


N N N S N N N N h*> N 


o>o>ooooGocof"-r«-r- 

cococococococococo 

r^r^r^h.h*.h-h-^h- 


O £? ® ® ^ QH^O)CDHMHU) 

W ® CO <0 Si ID K CM 'M* tH OfOlOWSNHHO) 

> igW^W^COr^^CMCO 0)MQf0 0)MNMN 

QC ^ CMh»COfOOOCM<DOCMCO M HQOCOdDOOMAS 

tH®(OlOCDQNU)S AHM^UXDSflOO) 
I I I I HHHH «H CM CM CM CM CM CM CM CM 

I I I I I I I I I I I I | 


6 > C‘S> « S CM O) CO fO CO S SN 0 ) 1 AHSU) 0 )U) 

CM Q WH« 0 )N (0 0 )H® U) M H CO H CO <S> CO 

ro CD CO 10 CO CM S 00 Q CO CO V-I CM «H CM U> «H CM 00 

'M' IOMHOO)(&OMOHM’ CO CO rn |s. CO 00 CM 


0 > 0 )OIO>QONNIO^Orl O h- ID CO tH CO CO CO rH 
CM CM CM CM CM CM CM CM CM CM CM HHHHH I I I I 
I I I I I I I I I I I I I I I I 


O 

X 

oc 


COlO*fOCMrMQO)OOh» 

SSSQSSGOtOO) 


ooooooooooooooi^r^K 


CO IO + to CM 1H Q Q| 0 ) 00 

0 ) 0 ) 00 ) 0 ) 0 ) 0 ) 0)0000 


N N N ^ S N fs fs fs ^ 


KC0U)^C0CMrMQ)O)a0 

OOOOOOOOOOQOOOOOCsls. 


MsSMsSrsMsS 


SCOU)^fOCMH® 0 ) 
N h» S N I s * N N fs CO 


N N N fs. S N fs. h. fs. 


COCOCOCOCOCOCOCOCOCO 


fOCOCOCOCOCOfOCOCOCO 


cocococococococococo 


COCOCOCOCOCOCOCOCO 


< 


LU 

o 


LOCMtOtOCMOO^CM^* IDrHQOlOCM^LOCMO)^’ 
CO CM CO hs * CO CO CM fH ^ rH CO Q> iH 0 ) CO ** CO O) ID 

ID CD CO U) * CM 0 ) CD CM h- CM CO O) CO to CO S CM CO LO 

HHHHHrlQQOO OCOI^fs.cOlDLDM’COCM 


HHHHHHHHHO OOI 9 SSSSOOQ 
COCOCOCOCOCOCOCOCOCO COCOCOCOCOCOCOCOCOCO 


CM O) CM h* 6) CO fH fH CM O) ^ ^ CO CO O) CM 1^ CO 

5> -M- Q CO ID LO 0) CO f^ CM CO 0) rH 0) CO U> CO 00 rH 

NCOQHCOIONQCON rH 10 tH CO CO Q 00 CO CO 

HQQOCONWCOWM- ** CO CO CM CM CM rH rH rH 


QSSO)0)0)0)0)0)0 0)0)0)0)0)0)0)00 

CO CO CO CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM CM 



r-l ^ QO CM O OO ^ CM ^ CM f CO CO N N O) H t H Q CO O) CD M* CD CM N H O) U) 6) CM Q CO ^ CO CO ID O) 


O>S0)C0lDC0CMCM^O) hCACOOOCOQCMSCOS 
* rH CM I CM I CM * »H ^ CM I LO LO LO I fH ^ 
I I I I It II III III II 
lO < M’CM®0)fs.lO’M'CM5> ONCOlOrtCMHHQO) 
HHHH I I I I I LO IO LO LO 10 LO IO LO 10 MT 

I I I I I I I I I I I I I I 

rHrHl -i,- lr -4iH f _, Wf H 1 _ l <SHSHS>Q&5H&QB5> 
CMCMCMCMCMCMCMCMCMCM CM CM CM CM CM CM CM CM CM CM 

I I I I I I I I I I I I I I I I I 1 I I 


HHQNWCDNNfON 
vHlO'M’CO'M’tOtH^rCM I 
I I I I I I I I I 

0)COOOCOCOOOO)0)CS)fH 
^TN'^^r^’M'^'M'lOtO 
I I I I I I I I I I 

SOSISSGSQOS 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


OO’M'COCMCOfs-^rcOCO 
to to to I *H CM I CM 
III III I 
rHCMCOlOCOhsOOQiH 

to to to to to to to I 

I I I I I I I 

SCS)&&S)S}tSfHfH 
CM CM CM CM CM CM CM CM CM 
I I I I I I I I I 


000»C0'*CM'M’tOIOGMD 


MOtCMSNMODMO) 
CM »H tO ^ CM iH U) ’M’ CM 

COOQQHWWMMU) 

OMCMCOCOCOCOCOCOCOCO 


C0CM'M’®CD«D < M’0)CMiH 


(OH(DO)OOtOO)DNH 
rH ^ «h ^ CM * 

<D<ors.rs.ooooO)0>a)Q 

COCOCOCOCOCOCOCOCO* 


**COI'sCMCOCMO)lDCO 


HCOHHOOHHfsHW 
fH *H CM CM r-» »H * CO rH 

® O Q Q G> O ® O) O) a> 
*******COCOCO 


tOCMCDiHOCOtOOOO 


QCOO)HQO)(OCMCO 
to CM to CO CM IO CM * 

CDCOfs.rxfsCOlOLO'M- 

cococococococococo 


0)0)0)00)0)0)00)9) 00000000)00 00)0)0)0)0)0)0)0)0) 


00 ) 0 ) 0 ) 0 ) 0 ) 0 ) 00 ) 


♦ 

Q 0 0 0 0 6)00000 OOOOOOOQOO oooooooooo ooooooooo 

O IDLOlOLOtOlOlOlDlOlD tOlOLOlOLOtOIOLOIOlO U)IOU)U)U)U)U)U)U)LO LOLOIOIOLOIOLOLOLO 

D O ■••■•••••• • ••••••••• • • • 

->o U) O to O to o u> o to o to o to oto o tosto o to o to O to O to o to o to o to o to o to O to 

* UXOCONNOOCOOOQ Q rH «H CM CM CO CO * * U) IOCOCDNNCOOOOOO Q tH rH CM CM CO CO * * 

* cococococococococo* ********** *********10 to to to to to to to to to 

CM <D O) O) <D Q> 0> O) O) 0) 0) 0)0)0)0)0)0)010)0)0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)0)0)0)0)0)0 0)0) 


LU 

I- 

< 

Q 


0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 0 ) 00 ) 

oooooooooo 


00000000)00 

00000009)00 


oooooooooO 

oooooooooo 


********* 

ooooooooo 

ooooooooo 


ZZZZZfflDOCOffl CD CD QC DC (£ DC OC OC OC OC OC QC 0 £ CC >>->->“>- >* Z Z 2 2 2 2 -J -I -J 

<<<<<UJLUUJLJ ujuj < < < <<<o_ a. Q_a.a.a.<<<<<< 333333333 

T)")-niLlLlLlL 1L1L222222<< <<<<222222 


CO CD CO CO CO 00 CM h* CM K CMNM'Ot OltOCOOD CO 00 CO CO CO CO CO 00 CO 00 CM f"* CM h* CM f^ CM h* CM 
tH rH CM CM tH tH CM CM tH r-l CM CM iH tH CM CM tH tH CM CM iH rH CM CM tH 


165 


17 JUL 1994 9550.50 19 34 14.5 -21 -2-44.7 29.1613 30.1768 1.2505 7.67 2.30 1.000 -177.62 


GEOCENTRIC EPHEMERIS FOR NEPTUNE 




o 

z 

o 

SNN«t«NQO>S 

h»00O>QfHCMCO'*'M’!D 

U>C0fH®C0U)C0r-»O>r^ 

QOl^OOOXftQiHCMCMCO 

WCOHOMOfOHOOO 

tU)CO<ONOOOOQH 

©U)t 
CM CO * 

Lii 

CMKCMOOCOCOCOOOCOOO 

S©®U>U)tt««W 

HHHHrtHHHrtH 

II 1 1 

coflocococoa»^>o»^o» 

MHHSSO)0)OOOON 
HHHHH 1 | 1 1 1 

1 1 1 1 1 

t«tO)tO)t«WS 
KQ0QIOIO***COOO 
1 1 1 1 1 1 1 1 1 1 

ID Q IO 
CM CM rH 
1 1 1 

lli 

if) 

< 

x 

SSHSQQSSIQSS 

QQQQQQQQQQ 

OQSOQSSSSQ 

§§§§§§ 1SSS 

QSQSSOQQQQ) 

QQQQQQQQQQ 
O S Q S) Q S 19 IJ) iSi 
QQQQQQQQQQ 

Q Q Q 
Q Q Q 
Q Q Q 

Ou 

HHHHHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

H H H 

SIZE 

(") 

Q®0)0>0)0)00(X)SN 

COCOCMCMCMCMCMCMCMCM 

MNMMMMMCSMM 

COQOIDlD^COCOCMr-lr-l 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

QQOOO>OONS(0<0 

WWHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

CO CD U) 
H H H 

CM CM CM 

O 

NNOO(OQOOOO)0)QQ 

COCOCOCOCOCOCOCOKh* 

fHfHCMCMcoro^rintoco 

N N N N S N N I s * N I s * 

DNQOCOOOQQSH 

Kh.Kh»r^i^oooocDoo 

HHH 
CO CO 00 

2 


N N N N N N N N N N 


i^ h- 

RV 

(K/S) 

NQHCOfOW^rHWU) 

COQ’M'lDCO’M'COiHCOCM 

<OU>QQCMCOr-ICD»HO> 

NNNrlt®SOU)ri 

101DCOIDCO'M*COCMO>CO 

MtOOOUHOCOQHHQ) 

OOlQCOQOCOf-COCOCM 

Q00»iHQh-CMIO<0'*'H 

QtO^HQNNHOON 

CO*COQ0COCMCMCMIOCO 

<Da>ooootHr^cooou>r-i 

U)NNIACM«OQQO 

6753 

3492 

9367 


cococoiHcotOh-OkfHco 

HHHHrlWN 

^u>kooooo>o»o>o>o> 

CMCMCMCMCMCMCMCMCMCM 

OONCOIOM’WQONM- 

CMCMCMCMCMCMCMHHH 

CM Q h» 
H »H 

RHO 

SCOU>t(OWHQO>flO 

Q0COQO<D<DCO<D<DLOLO 

h.h»r*»KKr'»r*»h»^h» 

HHHHHHHHHH 

r^coio^rocM«-M5>o>oo 

1010101010101010** 

HHHHHHHHHH 

r-<0l0*C0rHQ0>C0h- 

*******C0C0C0 

HHHHHHHHHH 

1736 

1735 

1734 


QQQQQQQQQQ 

cocococococococococo 

QQQQQQQQQQ 

cocococococococococo 

QQQQQQQQQQ 

COCOCOCOCOCOCOCOCOCO 

QQQ 
coco CO 

)ELTA 

U)8©WNNC0 0)tQ 
COCO'rcOOOQOOCMCMh* 
<DOOS>COCOiHLOrHh*CO 
fHr-«CSICMCMCOCQ^^U) 

CM*r-»COO>I^OOCO^* 
coocoior-fHcocMr^cM 
IS MA ro H S) <0 MA M 
(OCOSOOO)Q5)HWfO 

KrMQ«0ttC0*CM*C0 
lONCOHCOHM-NM- Q 
CMQOOflOCOQCOCMKCM 
*U>IOQOh»O0OOO>O>Q 

10 CM 

Q CO Q 
CO 0) CM 
Q Q H 


0>0>0)0>0)0>0>0>0>0> 

CMCMCMCMCMCMCMCMCMCM 

0)0)00)0)QQI&6il& 

CMCMCMCMCMCOCOCOCOCO 

QQQQQQQQQrM 

cocococococococococo 

HHH 
CO CO CO 


HO>0>NNCOS«0»N 

*h»IOrH|s.fH«>a>fOrH 

*r«COlO*h»COQCOCO 

h- Q CM 

DEC 

lOtMCOHQOOHH 
1 N^IOHNWWNH 

| | | | ft | A A I 

lOCMCOh.<0«0*CDlD* 
U>CO 1 CM * IO 10 * CO *H 

ft! Ilflftftfti 

lOOIOM’tOHQCOOH 

*ICMC0C0C0CMIC0rM 

Q co 

CO H 

III9VII9I 

^U)«NO»®HWW , f 
1 1 1 1 1 HHHHH 

11 lllllll 

^fU)<D0O(D(OtD<D(O(D 

HHHHHHHHHH 

1 1 1 1 1 1 II 

IDLO-'erOCMfHQCftls.QO 
HHHrMrMfHHI 1 1 

* CO rH 
1 1 1 

(MEAN) 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

i i i « i i i i a t 

VII9IIVI9I 
HHHHHHHHHH 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 1 1 1 

lllllll 
HHHHHHHHHH 
CMCMCMCMCMCMCMCMCMCM 
1 1 1 1 1 1 1 I 1 1 

HHH 
CM CM CM 
1 1 1 

<*r^a><Aior-Q'*coQO 

COCOLO<DQ<SU3<DCMCO 

CDr«*.0&CM*lO*Hr-lfO* 

fH CO co 


Q (DfOHH W ©HOMJ) 

^ co co co r-i cm 

C0O)O)CMO)O)W0)QM 

i-iio**coco** »h 

r-*CMQO**l^fOrMf-ICO 
CO ID f-» * »H * CM * CM 

K CM GO 
ID CO 

oc 

C0(0MMHHSQ0)0» 

COCOCOCOCOCOCOCOCJM 

OCOCOOOCOCOCOCOOO) 

CMCMCMCMCMCMCMCMCMCM 

OOQQHHCMCOfOt 

CMCMCOCOCOCOCOCOCOCO 

ID ID CO 
CO CO CO 


0)0)0)0)0)0)0)0)0 0) 
HHHHHHHHHH 

HHHHHHHHHH 

OOOOOOOOOO 

HHHHHHHHHH 

a o> o> 

HHH 

♦ 

q 

Q 
O Q 
“1 Q 

W 

w 

9555.50 

9560.50 

9565.50 

9570.50 

9575.50 

9580.50 

9585.50 

9590.50 

9595.50 

9600.50 

9605.50 

9610.50 

9615.50 

9620.50 

9625.50 

9630.50 

9635.50 

9640.50 

9645.50 

9650.50 

9655.50 

9660.50 

9666.50 

9670.50 

9675.60 

9680.60 

9686.50 

9690.50 

9695.60 

9700.50 

9705.50 

9710.50 

9715.50 

111 

0)0)0)0)0)0)0 0)0)0) 
oooooooooo 

HHHHHHHHHH 

0)0)0)0)0)0)0)0)00) 

0)0)0)0)0)0)00)0)0) 

HHHHHHHHHH 

********** 

0»0>0>0)0)0)0)0)0>0> 

oooooooooo 

HHHHHHHHHH 

1994 

1994 

1994 

< 

Q 

JJOOOOOOC5Q. 
DDDDDDDDDUJ 
->-><<<<<<< w 

(ULll(Lhhhhl- 

UJUJIUUJUJUUUUU 

WWWWWOOOOO 

!->>>>>>UUU 

UOOOOOOUJUJIU 

ozzzzzzoao 

uuu 

ID ID LU 

o a o 


CMh-fHC0r-IC0fH«0*Hli) 
CM CM 1 H 1 HCMCMCO 

QlOQlOQlOQlOQIO 
»H iH CM CM CO *H rM CM CM 

Qto^tototot 

CO rM rM CM CM r-» 

0> * 0> 
TH CM CM 


166 


I 


29 DEC 1994 


GEOCENTRIC EPHEMERIS FOR NEPTUNE 


o 

z 

o 

-I 

111 


CO * d to rM 

ID CD OO CM fH 


dh* CO 
KCOU> 


SMDSl'M’d'M’COCOOOCO 
1 H I I rM *H CM CM CO 


COvHd<OCOS>CO<OdlO 
^’COrMQdQOCOIOCOCM 
• ••••••■•• 

ODCOODCOh»CMh*CMh*CM 

co^^u>u>cocoNh*o> 


HSCOQOCOOHOfO® 

HO»OONU)tWH®5 

• •••••••a* 

NHOHQHC0H40Q 
C0 0)0)ISQhh WWCO 


® CO CM rM SI 0 ) CO h* 

hOWM-WWQO)® 

• •••••••a 

lOShASMAQlAOtf 

co^^ioiocococoh* 


LU 

w 

< 


2222222222 222222222® qqqsoosqqq sssqqsqsqs) 
2222222222 22222225®® ®®®qqsi®®s>q ®q§s>s!si§sisisi 
QQQQ5HSQQQS SQSHSQQSSQQ QSSSSGSQGQ QSOSQQSOSHS 


Q_ HHHHHHHHHH HHHHHHHHHH HHHHHHHHHrl HHrlrlHHHHHi 


LU / 
ISI* 


<0 


IDIDLDLDIDIDLDOOOOCO 

HHHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 


NNNOOCOOOISHH 

hhhhhhhcmcmcm 


CMCMCO'M’^’lDCOCOh-h* 

CMCMCMCMCMCMCMCMCMCM 


(DCOCOOOOM&QtSHS) 

CMCMCMCMCMCMCOCOCOCO 


CMCMCMCMCMCMCMCMCMCM CMCMCMCMCMCMCMCMCMCM CMCMCMCMCMCMCMCMCMCM 


O 

< 


HWCMCMHHHHH® 

OOOOCDOOCOOOOOOOaXD 


S)®ddOOOOh*h*COLO 
(D 00 N N h h* h* h* h* h* 


ID-M-^COCMCMrHr-MSQ 

h*h*h*h*h*h*h*h*h*h* 


ddcoooooooh*h*h-h* 

<0<D<D<0C0CO<O<OCO<0 


r*.r*.h*h*h*h*h*h*h*h* hssshssNss r^h*h*h*h*h*h*h*h*h* h- h- h* h* h* h* r*. h* h*. r*. 



CM 

'O’ 

1^ 

h* 

CO 

01 

ID 

ID 

00 

CO 

h* 

fH 

CO 

CO 

h* 

CO 

fH 

M 

SI 

CM 

LD 

SI 

* 

CO 

CM 

ID 

CM 

CO 

CO 

* 

ID 

ID 

CO 

SI 

CM 

h* 

<0 

Q 

CO 

ID 

CO 

<o 


00 

d 

«r 

00 

CO 

fH 

ID 

CO 

fH 

0> 

ID 

<0 

h* 

CO 

<0 

fH 

ID 


h* 

00 

h* 

fH 

co 

fH 

00 

00 

0> 

ID 

© 

ID 


CO 

h* 

CO 

00 

CO 


00 

>:> 

LD 

CO 

® 

SI 

fH 

0) 

CO 

01 

O’ 

d 

<0 

'O’ 

fH 

SI 

fH 

ID 

fH 

00 

CO 

CO 

00 

SI 

CM 

CO 

fH 

OO 

ID 

ID 



h* 

CO 



® 

<0 

CO 

<0 

<0 


OC X 

N-/ 


d 


fH 

CO 

SI 

ID 

CO 

fH 

CM 

<0 

CM 

SI 

CO 

SI 

CM 

<0 

H 

00 

CM 


ID 

CO 

0) 

CO 

+ 

* 

CM 

CO 

CO 

ID 

to 

co 

ID 

CO 

d 

ID 

SI 

ID 

SI 


LD 

CM 

si 

CM 


h* 

d 

fH 

V 

<0 

00 

SI* 

CM 

CO 

ID 

CO 

1^ 

00 

00 

oi 

d 

0) 

Oi 

CO 

00 

h* 

CO 

ID 

to 

CM 

® 

CO 

CO 


CM 

0) 

»S. 

ID 

CM 

SI 





1 

1 

1 

1 

H 

1 

fH 

tH 

1 

fH 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

CM 

CM 

1 

CM 

1 

CM 

1 

CM 

CM 

CM 

1 

CM 

1 

CM 

1 

CM 

1 

fH 

1 

fH 

fH 

1 

fH 

1 

1 

1 

1 




CO 

CM 

fH 

SI 

Oi 

00 

rv 

CO 

ID 

-O’ 

<0 

fH 

SI 

0> 

CO 

h* 

CO 

ID 

* 

CO 

CM 

fH 

SI 

00 

h- 

to 

ID 

'M’ 

CO 

CM 

fH 

® 

00 

h* 

CO 

ID 


CO 

CM 

H 

o 

<0 

<0 

<0 

CO 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

rM 

fH 

fH 

SI 

SI 

SI 

SI 

SI 

SI 

® 

SI 

SI 

01 

Oi 

Oi 

OI 

Oi 

OI 

01 

01 

z 

s 

h* 

h* 

h* 

h* 

h 

h* 

h* 

h* 

h* 

h* 

h* 

r*- 

h* 

h- 

h* 

h* 

K 

h* 

h* 

h* 

h* 

h* 

h* 


h* 

h* 


h* 

h* 

h* 

h* 

CO 

CO 

CO 

<0 

CO 

<0 

<0 

CO 

oc 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 


® S>S>® ® ® SI® ® SI 
<0C0<O<0<0<0<O<0MC0 


< 0 < 0 < 0 < 0 < 0 < 0 < 0 < 0 < 0<0 


S^SISI® SISI® ® SI 
< 0 < 0 < 0 < 0 < 0 < 0 < 0 < 0 < 0<0 


SI SI SI SI SI SI SI SI SI® 
<0<0<0<0<0<0<0<0C0<0 


£ 

UJ 

o 


lOCDID®C0'M’C0'*h*00 

dfHC0'M’'M’h*C0CM'<t’® 

COlOlOlDMTCM®h*COd 

hhhhhhhqqoj 

hhhhhhhhhQ 

< 0 < 0 < 0 < 0 < 0 < 0 < 0 < 0 < 0<0 


COSId®COh*COCMCOCO 
Q U)f0 CDNfOCOtDCOOJ 
^fOONU)OOH<0(OhQ) 
dOOOOh*COCOIDM'COCM 

®" ®* ® SI Q si ® SI sS Q 

<O<0C0<O<0<OC0<0<0<0 


dh*h*lDOOCMCO<OCOd 
M05M- QSNOMCO© 
®rMCOtDCOOO®CO<Od 
MHSOtOONNDIOM 1 
*•••••••*• 

QOQ0)0)0)0)0)0)0) 

<0<0<0CMCMCMCMCMCMCM 


OJCMHQWQhWlfth 
'M’OOh*CMCOfHlDh*<OCM 
CO K CM 00 rM 00 <0 ID ID 
M<0<0<MCMCMHHHH 

dddddddddd 

CMCMCMCMCMCMCMCMCMCM 


SrOfOHCMO)©U)lOlfl Q0(OO)Q0QQ00©Mh> CODlOhhQQMCMS U) (0 <S M © 00 © © © U) 


L> 

LU 

o 


z 

Sj 


COlDlD'M’CMdOOOO®ID 
(OM© I H H CM <0 U> I 

III I I I I I 

dh*lD'*CM®OOCO'M‘CO 
lDlDlDlDlDlD'M’M’'M’'ft 
I I I I I I I I I I 

dSSHS5)S)©ISI9<S) 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


COCOCOCOCOCMM’lOM’fH 
CM M- iH ^ CM rH | | iH CO 

I I I I I I II 

fHOcOCOLO'M'COCMfH® 

^•cococococococococo 

I I I I I I I I I I 

®®®®®®®SI®® 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


h*CM<00>*HC0<0fH<DCM 
ID CO rM | fH CM fH Mf CO 
III I I I I I I 

0)0J0)C>0>0)01©Qh 
CMCMCMCMCMCMCM<O<O<O 
I I I I I I I I I I 

S) © © IQ m © IQ IQ © 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


'M’COCOCOCQCMLDQI^ID 
CM CM CM <0 ID r-» co I CM ID 
I I I I I I I II 

CMCO'O’lDtOOOOrHCMCO 

cococococococo'o’o-’o’ 

I I I I I I I I I I 

®®®®®®®®®® 
CMCMCMCMCMCMCMCMCMCM 
I I I I I I I I I I 


N-* 


00 LO CO h* ID 00 

CO h* 00 CM 

00 

H- CO CO ^ CO 

8 

.9 

.7 

A 

CM 00 

SI CO d 

h* CM CO 

00 fH 

h* h* 


SI h* 

d 00 h* SI 

SI 



LD 

CO fH 

dht 

fH CO SI 

co 

CO 

CM 

00 

CM CO fH 

CO CD h* CO 

ID 

CO 

d 

® 00 

CO LD 

CO 

00 iH 

® 

h* 

CM 

ID 

ID 

'M- 

CM 

d co 

CM 



CM 

fH 

mt co cm 

fH LD -M- 

CM 


* 

fH 

ID CM ID 

fH CO ID fH 

CM 

CO 

CO 

* CO 

CO CM 

rM 

ID ^ 

CM 

LD 

CO 


CO 


<0 

ID CM 

ID 



h* 

CO Oi 

d SI r-l 

CM CM CO 

H- 

LD 

ID 

CO 

©Nh 

oo odoo d 

d 

d 

d 

d d 

dd 

d 

00 00 

CD 

h* 

h* 

h* 

CO 

CO 

ID 

M 1 M 1 

CO 



CO 

CO CO 

CO 

* * * 


* 

* 






* 

1 1 






'M- 

'M’ 

'M’ 



M M 1 




OI 

Old 

d d d 

d d d 

d 

d 

d 

d 

0 0)0) 

d 0) d d 

d 

d 

d 

dd 

dd 

d 

d d 

d 

Oi 

d 

d 

d 

d 

d 

d d 

d 

f 


fH 

fH fH 

fH fH fH 

fH iH fH 

fH 

fH 

fH 

fH 

fH IH fH 

r-t H fH iH 

fH 

fH 

fH 

fH fH 

fH fH 

fH 

fH tH 

fH 

fH 

fH 

fH 

fH 

fH 

fH 

fH fH 

fH 

■ 

♦ 

SI 

SI 

SI SI 

® ® ® 

SI SI SI 

SI 

® 

SI 

SI 

® ® ® 

SI SI SI SI 

SI 

SI 

® 

SI SI 

SI SI 

SI 

® s> 

® 

SI 

® 

SI 

® 

SI 

SI 

SI SI 

SI 

Q 

1 

ID 

ID ID 

ID ID ID 

ID ID ID 

ID 

ID 

ID 

ID 

ID ID ID 

ID ID ID ID 

ID 

ID 

ID 

U> ID 

ID ID 

ID 

ID ID 

ID 

LD 

ID 

ID 

ID 

ID 

ID 

ID ID 

ID 

"I 

§ 

si 

id si 

ID SI* ID 

® id si 

ID 

si 

ID 

si 

ID IS ID 

si ID® ID 

si 

ID 

® 

ID si 

id si 

ID 

si ID 

si 

ID 

si 

ID 

O 

ID 

si 

ID si 

ID 



CM 

CM CO 

CO 'M’ 

ID ID CO 

to 

h* 

h* 

co 

00 d d 

Q Q fH fH 

CM 

CM 

CO 

CO 

'tf ID 

ID 

CO CO 

h* 

h* 

co 

00 

d 

d 

SI 

Si rM 

fH 



h* 

h* h* 

h* h* h* 

h*» h* h* 

h* 

h* 

h* 

h* 

NSh 

00 CO OO 00 

CO 

00 

00 

00 00 

00 00 

00 

00 00 

00 

00 

00 

00 

CO 

00 

d 

d d 

d 

i 

CM 

OI 

d d 

d d d 

d d d 

d 

d 

d 

d 

d d d 

d 01 d d 

d 

d 

d 

dd 

dd 

d 

dd 

d 

d 

d 

d 

Oi 

d 

d 

d d 

d 



ID 

ID 

ID 

ID 

LD 

ID 

ID 

LD ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

LD 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

LD ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

LD 

ID 

LD 


d 

d 

d 

d 

d 

d 

d 

d d 

d 

d 

d 

d 

d 

d 

d 

d 

Oi 

d 

d 

d 

d 

d 

d 

d 

dd 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 


Oi 

d 

d 

d 

d 

d 

d 

d d 

d 

d 

d 

d 

d 

d 

d 

d 

Oi 

d 

d 

d 

d 

d 

d 

d 

d d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

UJ 

fH 

fH 

rM 

fH 

fH 

fH 

fH 

rM rM 

fH 

fH 

fH 

fH 

fH 

fH 

rM 

H 

rM 

rM 

rM 

fH 

fH 

fH 

fH 

rM 

fH fH 

fH 

fH 

rM 

fH 

fH 

fH 

fH 

fH 

fH 

rM 

rM 

fH 

rM 

< 

z 

z 

z 

z 

z 

z 

CD 

m cd 

CO 

CD 

CD 

OC 

OC 

oc 

OC 

OC 

OC 

OC 

OC 

OC 

OC 

OC 

oc 

>- 

>> 

> 

>- 

> 

z 

z 

z 

z 

z 

z 

_l 

-1 

_l 

_J 

O 

< 

< 

< 

< 

< 

< 

UJ 

UJ UJ 

UJ 

UJ 

UJ 

< 

< 

< 

< 

< 

< 

CL 

CL 

OL 

CL 

Q. 

0. 

< 

<< 

< 

< 

< 

D 

3 

3 

3 

3 

3 

3 

3 

3 

3 


*“> 


“> 


“5 

“1 

Li. 

U_ Ul 

u. 

u. 

U. 

3E 

2 

2 

2 

2 

2 

< 

< 

< 

< 

< 

< 

2 

22 

2 

2 

2 

“I 


“> 

“> 

-> 

“) 

~i 

~i 

—) 

“) 


CO 

00 

CO 

CO 

CO 

00 

CM 

h* CM 

h* 

CM 

h- 


d 

* 

d 


Oi 

CO 

00 

<0 

00 

CO 

00 

CO 

00 CO 

00 

CO 

00 

CM 

h* 

CM 

h* 

CM 

h* 

CM 

1^. 

CM 

r** 




rM 

fH 

CM 

CM 


fH 

fH 

CM 

CM 



fH 

fH 

CM 

CM 



rM 

rM 

CM 

CM 


fH 

rM 

CM 

CM 



fH 

rM 

CM 

CM 



rM 

rM 


167 


179.41 


GEOCENTRIC EPHEMERIS FOR NEPTUNE 


o 

2 

o 

COf'COID'M’CMrHOOCO'* 

cMco^iocor^coooOQ 

CMQts.U>CMQKU>CM<A 

iHCMCMCO^IOUXOb-h* 

25 CftCO^rMOKID 

00 0)DQHCM<4Ci}^IO 

COH® 
CD 1^ 00 

-I 

lii 

IDQlDQIDQlDQlDfH 

h»r^cocoioio<'r*coco 

HHrlrlHHHHHH 
1 1 1 I 1 1 1 1 1 I 

CO h©hcoh©hcoh 

mcmhhoqoooooo 

HHHHHH 1 1 1 1 

1 1 1 1 1 1 

COfHr^CMf^CMhlcMKCM 

r*»l'*<0COIDID<**COCO 

llllllllll 

NWS 
CM CM »-l 
1 1 1 

LU 

CO 

< 

T 

QQQQQQQQQQ 

G>Q<S'&Q<a<&QQQ 

QQQQQQQBQQ 

QQQQSQQQQQ 

QDQDSDDQDO 

QQQQQQQB QS> 

Gftft 
® <S& ® 
® ® ® 

a. 

HHHrlHHHHHH 

HHHHHHHHHH 

HHHHHHHHHH 

H H H 

SIZE 

(") 

(&6>SO>O)O)00Q0 00N 
COCOCOCMCMCMCMCMCMCM 

CMCMCMCMCMCMCNICMCMCM 

h*<OCOlD'*’*'COCMCM»H 

CMCMCMCMCMCMCMCMCMCM 

CMCMCMCMCMCMCMCMCMCM 

H®0) Oft 00 CO h» h* K CO 

CMCMHHHHHHHH 

CMCMCMCMCMCMCMCMCMCM 

2.16 

2.16 

2.15 

o 

h-r-r^oocoa>coo<7>5> 

COCOCOCOCOCOCOCOCOh- 

5)rHrHCMCMC0'»fM , lDlD 

NNNNSNNNSN 

COf^h-COCOOftOQS)® 

h*h«r^KKh»h>oocooo 

H H H 
00 00 00 

2 


SNNKh'NNNNN 

N N N N N I s * I s * N h» N 

h- C- h- 

RV 

(K/S) 

SQHOMSlQHWt 

CMco©rH*Hor^r^cMf-» 

COQOCMCOCMOOCO’M-CO 

tStOtMIOONCDn 

lDf9O>CMtD4OC0f*00LD 

cocoh-^rcocococococM 

IDCOO)COU>LD'M'CO«H«0 

O)COID<O'*Q*COC0CO 

OOCOCOOlOXOOftQ'ecO 
OWIO t aM©MH<n 
OOCOO)rHCO<OG)«>COO) 
OOHCMCMO)^©5)QO) 

7986 

4888 

0973 


CMIDh-OCM^fCOCOQCM 

HHHHNW 

coiotor^coooooo) 

CMCMCMCMCMCMCMCMCMCM 

COOOV^CoVcOrMQQOID 

CMCMCMCMCMCMCMCMrHrH 

CO *H 0) 
rM rH 

RHO 

G>OOh*<OlO<M>COCMG>a) 

OOOOOCOCOCOCOODCOh- 

404O<O<D4O<D<O4OCOCO 

HHHHHHHHHH 

OOf'-COIOCOCMr-tQO)00 

^^.r^r^h*r-h-h-coco 

<D<D<D<D<040CO<OCD40 

HHHHHHHHHH 

COlO^COCMiHOCOI^CO 

4D<0<6<0<D<DIDIDIDID 

COCOCOCOCOCOCOCOCOCO 

HHHHHHHHHH 

ID CO CM 
ID LO LO 
CO CO 40 
H H H 


cocococococococococo 

QQGkGtBQQQQQ 

cocococococococococo 

QQQQQCOQQQQ 

cocococococococococo 

® ® ® 

coco CO 

)ELTA 

NHHWrtQHfON^ 

C0h»lOSCMiHC0h»'M > <0 

Loeocori^rcocsir^coo) 

rHrHr-tCMCMCMCOCOM'M' 

COlDCOQQrMCOQCOtt 
co^rcncooiCMcocMr^CM 
©roooo©U)mCMSO 
U) © NSCOOQHCM CM 

oo^iDoor^r^fHiDior** 

©0)0)©®®©©H® 

l^iacOrHOCOCMCO^O) 

CO^U><O<0h*QOCOO)O> 

r-co s> 
«s® 

CO h- Q 
®®H 


0)0)0)0)00)90)010) 

<MCMCMCM<MCMCMCMCM<M 

OOOOOODODD 

CMCMCMCMCMCMCOCOCOCO 

IQ Q Q |Q |Q Q Q IQ 

cocococococococococo 

H H H 
CO CO CO 


^f^C0f0fHCM®r-)^rH 

COlDCOCMCOtDOQOCO 

CMiHCOCMCM^h-fHQCM 

CO CO h** 

DEC 

WQOQHOOHOHCO 
CM lO fH M- 1 fH CO CO CO 

i ft ft a ftftftftft 

COrMI^COCOOXOQl^r*. 

CMr-HTfHCO^LDlDCOfH 

QOrMLOCMiHCMCO^IDQ 
rH CM CO CO CM 1 * rM<* 

| | | | ft ft 111 

0) 'M* ’M’ 
ID rH CM 

VIII V 1 I 1 1 

UXOCOOfHCMCO^IDCO 

'M-’M-'M-’M’IDIDIDIDLDID 

llllllllll 

f^COCOOOOOOOO) 

IDIDIDIDIDIDIDIDIDID 

|«|||||||| 

I V 1 1 1 I III 

a>a>r^<ou»'*coiHQa> 

IDIDIDIOIDIDIDIOLD'M' 

llllllllll 

CO ID CO 

2 

< 

llllllllll 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

CMCMCMCMCMCMCMCMCMCM 

llllllllll 

d ODD® ® Q) Q SI ID 
CMCMCMCMCMCMCMCMCMCM 
llllllllll 

® ® ® 
CM CM CM 
1 1 1 

UJ 

2 

w 


C0C0QC0rH^rH«*CMlD 

m©hwiohmhhh 

00 CM 00 


NtQOONOOQtHQ 
rM^fHCO CO »H ^ CM 

CMr^COKCMQCMt^COCO 
'M* CM r-l H« 

^COCOfHSICMCOCOCMCO 
-0* CM ID CM U> CM -M- CM 

U>® lO 
ID CO 

cr 

COCMCMrHf-HlQQOOO) 

*■ *■'**■*■*■* eo co eo 

00 00 00 00 00 00 00 00 00 00 
cocococococococococo 

000)0)0)OQ«HCMCMC0 

COCOCOCO^*’-*’*-’*'* 

M* ID 


0 0)0)0)0)0)0)0)0)0) 
HHHHHHHHHH 

0)0)90)0)0)0)0)0)0) 

HHHHHHHHHH 

0)0)0)00)0)0)0)0)0 

HHHHHHHHHH 

0) 0) O) 

H H H 

/■N 

♦ 

§ 

*■ 

* 

CM 

w 

QQaBQQOaQQ 

lOIOIOIfllOIDIOIDIOtO 

DDQDQDDDDS 

IDIDIDIDIDIDIDIDIDID 

QQQQQQQQQtt 

IDIDIDIDIDIDIDIDIDID 

SGft 
ID ID ID 

Qiosioftiosuisu) 
CMCMCOCO^^frlDlDCOCO 
0)0)0)0)0 0 0)0)0)0) 
oooooooooo 

SU)DU>DU)DU)DIO 

r^h.ooooo>o>®Q«-<Hi 

0)0)0)0)0)0)SHS)S)S) 

0)0)0)0)0)0)05)5)® 

r-» rH rH fH 

10020. 

10025 

10030 

10035 

10040 

10045 

10050 

10055 

10060 

10066 

10070 

10075 

10080 

UJ 

IDIDIDIDIDIDIDIDIDID 

oooooooooo 
0)0)0)0)0)0)0)0)0 0) 
HHHHHHHHHH 

IDIDIDIDIDIDIDIOLOIO 
0)0)0)0)0)0)0 0)0)0) 
O) 0) 0) 0) 0) 0> 0) 0) 0> 0) 

HHHHHHHHHH 

IDIOlOtOlOlOtOlOlOtO 

0)0)0)00)0)0)0)0)0) 

0)0)0)0)0)0)0)0)0)0) 

HHHHHHHHHH 

ID ID ID 
0) 0) O) 
0)0 0) 
HHH 

h 

< 

O 

JJOOOOOOOl 

DDDDDDDDDHJ 

“)“)<<<<<<<</> 

Q.Q_Q_Q-Q_»-»-l-l-l- 

UJUJUJIUIUOUUUU 

wwwwwooooo 

h»»»0VH 

ooooooounuuj 

0222222000 

ooo 

UJ LU UJ 

ooo 


CMh-fHflOr^CDfHCOfHU) 
CM CM f-i fH CM CM CO 

QlOOlOOtOQU)® © 
rH rH CM CM CO r-4 r-» CM CM 

Q’M‘0)M'0)’M‘0)'M'0>M- 
CO iH fH CM CM tH 

0) 'M- 0) 
rH CM CM 


168 


29 DEC 1995 


! 


TEN YEAR PLANETARY EPHEMERIS : 1986-1995 


SECTION 3 : Phases of the Moon 


Times listed for lunar phases are in Greenwich Mean Time (GMT). 
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APPENDIX A : 


A Brief Introduction to Planetary Orbits 


Much has been written about planetary theory and the calculation 
of orbits and ephemerides. Here, we review the basic theory, 
formulae and algorithms used in the generation of a planetary 
ephemeris. The discussion will be neccessarily brief and does not 
take into account nutation, the aberation of starlight or the 
effects of light-time travel. The interested reader is encouraged 
to check the references for further information and details. 

Before a geocentric ephemeris at time ’t’ can be calculated for 
any given planet, it’s necessary to know the Earth’s position with 
respect to the Sun at that instant. We begin by calculating *T*, 
the number of Julian centuries of 36525 ephemeris days which have 
elapsed since 0.5 January 1900. If time ’t’ is expressed as the 
Julian Date (i .e. - the number of days elapsed since Greenwich 

Mean Noon on 0 January 4713 BC) , then time ’T* is just : 

T s (t ■ 2415020.0) / 36525 [1-1] 

The geometric mean longitude of the Sun ’Ls’, referred to the mean 
equ i nox of the date i s : 

Ls = 279.69668 + 36000.76892 T + 0.0003025 T**2 [1-2] 

The mean anomaly of the Sun ’M’ is : 

M = 358.47583 + 35999.04975 T - 0.000150 T**2 

- 0.0000033 T**3 [1-3] 

The eccentricity of the Earth’s orbit ’e* and the obliquity of the 
Earth’s axis ’o’ are given by : 

e = 0.01675104 - 0.0000418 T - 0.000000126 T**2 [1-4] 

o = 23.452294 - 0.0130125 T - 0.00000164 T**2 

+ 0.000000503 T**3 [1-5] 

Kepler’s equation solves for a quantity called the eccentric 
anomaly ’E’ as follows : 

E = M ♦ e Sin E [1-6] 

where *E’ and ’M’ are expressed in radians. 

Examining Kepler’s equation, we find that it’s a transcendental 
equation in ’E’ and cannot be solved directly. However, the 
solution can be obtained to sufficient accuracy through an 
iterative process. In the first iteration, ’E’ is set equal to 
the mean anomaly ’M’ in the right hand side of equation [1-6]. In 
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successive iterations, the eccentric anomaly is solved for by 
substituting the previous solution to *E’ into the right hand side 
of the equation. Normally, only half a dozen iterations are 
needed for the solution to ’E’ to converge. 

With an adaquate value for the eccentric anomaly ’E’, the true 
anomaly *v’ is solved as : 


v = 2 ArcTan [eO Tan (E/2)] 
where : eO = Sqrt((l+e)/(l-e)) 

The sun’s true geometric longitude ’Is* is then : 


[1-7] 

[l-7a] 


Is = Ls + v - M 


[ 1 - 8 ] 


Distances in the solar system are 
Astronomical Units or AU’s. The AU is 
Earth’s mean distance from the Sun and 
kilometers. The Sun’s radius vector 
the Sun in AU’s) is given by : 


usually expressed in 
approximately equal to the 
is defined as 1.496E+08 
’R* (Earth’s distance from 


R = a (1 - e Cos 

where *a’ is the semi -major axis 
(a=l .0000002) . 

Finally, the Sun’s right ascension ’As’ 
calculated from : 

As = ArcTan [(Cos o Sin Is) 

Ds = ArcSin [Sin o Sin Is] 


E) [1-9] 

of the Earth’s orbit 


and decl i nation 

’Ds’ are 

/ Cos 1 s] 

[1-10] 


[1-11] 


With the Sun’s position with respect to the Earth determined, we 
can now proceed with the calculation of a planetary ephemeris. 
The unperturbed orbit of any planet about the Sun can be described 
by seven elements, referred to an initial time ’tO’. They are 
defined as fol lows : 

a - semimajor axis of the orbit. 

e - eccentricity of the orbit. 

i - inclination of the orbit to the ecliptic. 

F - longitude of the ascending node of the orbit 
on the ecliptic, measured from the equinox, 
w - argument of perihelion. 

(longitude of perihelion, measured from the 
ascending node of the orbit). 

L - mean longitude of the planet along its orbit 
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at time equals ’tO*. 

P - sidereal period of the planet around the Sun. 

A number of other useful quantities can be derived from 
relationships between the orbital elements. 

The longitude of perihelion ’W* is defined as : 

W = F + w [1-12] 

The mean anomaly ’M* is defind as : 

M = L - W [1-13] 

or M = L - F - w [l-13a] 

The mean daily orbital motion of planet ’n’ is defined as : 

n = 360 / P [1-14] 

At any time ’t’, the mean anomaly *M(t)* of a planet may be 
calculated from : 

M(t) = MO + n (t-tO) [1-15] 

where ’MO* is the mean anomaly at time ’tO’. 

The orbital elements of the major planets in the solar system are 
available in the literature (Astronomica I Almanac) or may be 
calculated (Meeus, 1982). In any case, the planet*s eccentric 
anomaly *E’ and it’s true anomaly ’v’ must be calculated as shown 
in equations [1-6] and [1-7]. For small values of ’e’ (i .e. - e < 
0.2), the eccentric anomaly can be calculated to an accuracy of 1 


part in 100,000 in only five to ten iterations. 

Next, the planet’s radius vector *r* (distance from the Sun in 
All’s) is found from : 

r = a (1 - e Cos E) [1-16] 

The planet’s argument of latitude is calculated from : 

u=L+v-M-F [1“17] 

or u = w + v [l-17a] 

The heliocentric ecliptic longitude ’I* and latitude ’b* of the 
planet are then : 

I = ArcTan [Cos i Tan u] + F [1-18] 

b *s ArcSin [Sin u Sin i] [1-19] 
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With the heliocentric ecliptic coordinates calculated 
planet, the transformation to geocentric coordinates is 
forward. First, the intermediate quantities Kl, K2 and 
calculated from : 

for the 
straight 
K3 are 


Kl = r Cos b Sin(i-ls) 

[1-20] 


K2 = r Cos b Cos(l-ls) + R 

[1-21] 


K3 = r Si n b 

[1-22] 


where ’Is’ is the Sun’s geometric longitude [1-8] 
and ’R’ is the Sun’s radius vector [1-9]. 

Then, the planet’s geocentric distance ’d’ (in AU’s) is just : 


d = Sqrt [Kl**2 + K2**2 + K3**2] [1-23] 

The planet’s geocentric ecliptic longitude ’Ip’ and latitude ’bp’ 
are : 


Ip = ArcTan(Kl/K2) + Is [1-24] 

bp = ArcSin[(r/d) Sin b] [1-25] 

The geocentric ecliptic longitude ’Ip’ and latitude ’bp’ of the 
planet can now be converted to geocentric right ascension ’Rp’ and 
declination ’Dp’ by : 

Rp = ArcTan (Jl / Cos Ip) [1-26] 

where : Jl = Sin Ip Cos o - Tan bp Sin o [l-26a] 

Dp = ArcSin J2 [1-27] 

where : J2 = Sin bp Cos o + Cos bp Sin o Sin Ip [l-27a] 
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APPENDIX B : Program ORREY 


Program ORREY is a simple planetary ephemeris program which is 
relatively short, fast and yields reasonably good accuracy for 
many applications. ORREY is capable of generating the geocentric 
coordinates for any solar system object including planets, 
asteroids and comets, provided that the orbital elements as 
defined in Appendix A are available. Since planetary 
perturbations cause the orbital elements of an object to vary with 
time, updated elements should be used for best results. Orbital 
elements for the planets can be found in the Astronomi ca I Almanac 
for the current year. 

When the epoch of the orbital elements is within six months of an 
ephemeris, the positional accuracy of the inner planets (Mercury, 
Venus and Mars) is half an arc-minute while the standard deviation 
of the major planets (Jupiter, Saturn, Uranus and Neptune) is 1 to 
2 arc-minutes. If the epoch of the elements differs by five years 
from the ephemeris, the accuracy for the inner planets drops to 3 
to 4 arc-minutes while the outer planet deviations are on the 
order of 4 to 8 arc-minutes. Program ORREY calculates the Sun’s 
position to an accuracy of 15 arc-seconds over the period 1950 to 
2050. 

Written in FORTRAN, program ORREY consists of a main routine and 
seven subroutines : ORREY (Main), JULDAY, GETELM, PLANET, PLNTAB, 

ANGSEP, CALDAY and CNVRT4. A short description of each module 
fol lows. 

1. ORREY - This is the main routine or driver. It handles 
the user’s inputs for the desired date interval and 
frequency and it sets up a loop to calculate the 
planetary ephemerides over this period. It also controls 
calls to JULDAY, GETELM, PLANET and PLNTAB. 

2. JULDAY - This routine calculates the decimal Julian date 
from the Gregorian or calendar date and Greenwich Mean 
Time. 

3. GETELM - This routine reads the number of objects in the 
desired ephemeris as well as each object’s physical 
characteristics and orbital elements. It also prints out 
a table of the orbital elements of each object in the 
catalog. 

4. PLANET - This routine first calculates the geocentric 
coordinates of the Sun, its distance from Earth and its 
apparent angular diameter. Next, PLANET solves Kepler’s 
equation and calculates the true anomaly, geocentric 
ecliptic coordinates and finally the geocentric celestial 
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coordinates of each object for the input Julian date. It 
also calculates the object’s distance from the Sun and 
Earth, the apparent magnitude, apparent angular diameter, 
illumination phase and elongation from the Sun. 

5. PLNTAB - This is an output routine which converts the 
date, time and celestial coordinates into a conventional 
format and prints an ephemeris table containing all 
objects for the given date and time. For each object, 
the table includes its name, the right ascension and 
declination, geocentric distance, apparent magnitude, 
apparent angular diameter, illumination phase and 
elongation from the Sun. 

6. ANGSEP - This rout ine calculates the angular separation 
between any two pairs of coordinates on the celestial 
sphere. Subroutine PLANET calls ANGSEP to calculate the 
elongation of each object from the Sun. 

7. CALDAY - This rout ine calculates the Gregorian or 
calendar date and Greenwich Mean Time from the decimal 
Julian Date. It performs the inverse function of routine 
JULDAY. 

8. CNVRT4 - This routine converts a decimal time (angle) 
into hours, minutes and seconds (degrees, arc-minutes and 
arc-seconds). It is called by routine PLNTAB. 

The user provides input to program ORREY from two logical units. 
On unit 20 (line 022 of ORREY), the user inputs the first and last 
Gregorian dates in the interval desired as well as the date 
increment (in days). For instance, if you wanted to calculate an 
ephemeris for April 1986 at two day intervals, you would enter : 

4 1 1986 4 30 1986 2 

using the format (213,15,213,15,13). 

A maximum of ten objects can be included in any ORREY ephemeris. 
The number of objects is input on logical unit 80 (line 013, 
subroutine GETELM) . This sets up the index for a loop which reads 
in various physical parameters for each object and its orbital 
elements. 
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The physical parameters are defined as : 


IM,ID,IY,IHR,IMIN - EPOCH OF ORBITAL ELEMENTS FOR PLANETS 

OR PERIHELION PASSAGE FOR COMETS. 

(MONTH , DAY , YEAR , HOUR , MINUTE) 

EQ - EQUINOX OF ORBITAL ELEMENTS. 

GMAG - APPARENT MAGNITUDE AT 1 AU. 

PEX - POWER LAW EXPONENT FOR APPARENT MAGNITUDE. 
DIAM - DIAMETER OF PLANET (KM) . 

NAME - NAME OF PLANET, ASTEROID OR COMET. 


The physical elements are input with the following read and format 
statements (lines 25-27, subroutine GETELM) : 

READ (80 ,110) IM , ID , IY , IHR , IMIN , EQ (I) , GMAG (I) , PEX (I) , DIAM (I) , 
1 (NAME (J, I) , J=l,2) 

110 FORMAT (14 , 13 , 15 , 13 , 13 , F8 . 2 , 2F6 . 2 , F9 . 0 , 2X , 2A4) 


The orbital elements are defined as : 

OMEGA - ARGUEMENT OF PERIHELION. 

ANOD - LONGITUDE OF THE ASCENDING NODE. 

ANOM - MEAN ANOMALY. 

ZINC - ORBITAL INCLINATION. 

ECC - ECCENTRICITY OF ORBIT. 

SMA - SEMI-MAJOR AXIS FOR ELLIPTICAL ORBIT. 

DMU - MEAN MOTION (DEGREES/DAY) . 

Note that all angles are expressed in degrees. 

The orbital elements are input with the following read and format 
statements (lines 37-39, subroutine GETELM) : 

READ (80, 120) OMEGA (I) , ANOD (I) , ANOM (I) , ZINC (I) , ECC (I) ,SMA(I) , 
1 DMU (I) 

120 FORMAT (4F9 . 4 , 2F9 . 5 , F10 . 6) 

Comments defining the physical parameters and orbital elements are 
also included in the code of subroutine GETELM. 

As an example, suppose the user wants an ephemeris to include 
Mercury, Venus, Mars, Jupiter, Saturn, Uranus, Neptune, Pluto and 
Comet Halley. That’s a total of nine objects. The unit 80 input 
containing the number of objects, their planetary physical 
parameters and orbital elements might appear as follows : 
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10 20 30 40 50 60 

: 1 : 1 : 1 : I : I : 

9 

12 1 1985 0 0 1985.92 1.16 2.00 4878. MERCURY 

29.0720 48.1643 1.7802 7.0045 0.20563 0.38710 4.092339 

12 1 1985 0 0 1985.92 -4.00 2.00 12104. VENUS 

54.8198 76.5531 88.2496 3.3945 0.00678 0.72333 1.602131 

12 1 1985 0 0 1985.92 -1.30 2.00 6787. MARS 

286.3510 49.4488 203.5632 1.8498 0.09339 1.52369 0.524033 

12 1 1985 0 0 1985.92 -8.93 2.00 142800. JUPITER 

275.116 100.3119 311.274 1.3052 0.04807 5.20252 0.083098 

12 1 1985 0 0 1985.92 -8.68 2.00 120000. SATURN 

338.730 113.551 145.486 2.4855 0.05149 9.55406 0.033380 

12 1 1985 0 0 1985.92 -6.85 2.00 50800. URANUS 

101.4500 73.9930 77.4170 0.7742 0.04630 19.26700 0.011654 

12 1 1985 0 0 1985.92 -7.05 2.00 48600. NEPTUNE 

290.6044 131.658 211.5411 1.7701 0.00858 30.05790 0.005980 

12 1 1985 0 0 1985.92 -0.70 2.00 3000. PLUTO 

114.194 110.218 354.122 17.1329 0.25039 39.5535 0.003962 

2 9 1986 10 35 1986.14 5.50 4.44 5. HALLEY 

111.8335 58.6362 0.0000 162.2368 0.96727 17.93874 0.012972 

I....:.... I....:.... I....:.... I....:.... I....:.... I....: 
10 20 30 40 50 60 

Note that the above parameters and elements have been proceeded 
and suceedeed by an alignment aid to identify the proper columns 
for the field of each variable. 


! 

i An example of the output from program ORREY using the previous 

I inputs is shown below : 


[ EARTH 

EPHEMERIS 

FOR : 4/10/1986 

0: 0.0 UT JD 

= 2446530.5 

[ PLANET 

RA 

DEC 

DELTA 

MAG 

SIZE 

PHASE 

ELONG 

! SUN 

1 13.3 

7 45.5 

1.0018 


31.93 



' MERCURY 

23 35.3 

-4-30.2 

0.8125 

0.95 

8.28 

0.42 

27.3 

VENUS 

2 28.5 

14 24.0 

1.5818 

-3.59 

10.55 

0.94 

-19.6 

MARS 

18 27.3 

-23-40.6 

0.9484 

-0.23 

9.87 

0.89 

103.6 

JUPITER 

22 51.8 

-8-14.3 

5.7524 

-1.62 

34.23 

1.00 

38.7 

SATURN 

16 31.8 

-19-52.3 

9.3058 

1.16 

17.78 

1.00 

130.5 

URANUS 

17 26.4 

-23-17.7 

18.6521 

5.91 

3.76 

1.00 

117.5 

NEPTUNE 

18 25.6 

-22-13.3 

30.0199 

7.74 

2.23 

1.00 

103.9 

PLUTO 

14 38.6 

2 30.1 

28.8062 

13.96 

0.14 

1.00 

156.4 

HALLEY 

15 24.2 

-47-30.0 

0.4185 

4.94 

0.02 

0.91 

131.5 

Note that 

the diameter of the 

Sun 1 i sted 

in col 

umn SIZE 

is in 

arc-mi nutes 


while planet diameters are in arc-seconds. 

| 
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007 

008 

009 

010 

011 

012 

013 

014 

015 

016 

017 

018 

019 

020 
021 
022 

023 

024 

025 

026 

027 

028 

029 

030 

031 

032 

033 

034 

035 

036 

037 

038 

039 

040 

041 

042 


1 2 3 4 5 6 7 

I....:.... I....:.... I....:.... I....:.... I....:.... I....:.... I.. 

C****PROGRAM : ORREY 

C****PROGRAM ORREY GENERATES PLANETARY EPHEMERIDES 
C****FOR ANY PLANET, ASTEROID OR COMET IN THE SOLAR SYSTEM. 

C****THE USER MUST INPUT THE DATE INTERVAL FOR THE EPHEMERIDES 
C****AS WELL AS THE ORBITAL ELEMENTS FOR EACH PLANET. 

C****WRITTEN BY F. ESPENAK - 9 AUGUST 1985. 

C****LAST MODIFIED - 15 MAY 1986. 

REAL*8 DJX,EJD,DJ1,DJ2 
INTEGER*4 LAB (2) 

COMMON/SUNBLK/RAS , DECS , ANGSOL , RAU 

COMMON/PLANET /RA (10) , DEC (10) ,AVEL(10) ,VMAG(10) ,ANGD(10) , 

1 PHASE (10) , DEL (10) , ELONG (10) 

COMMON/ELMBLK/EJD(10) ,EQ(10) ,GMAG(10) ,PEX(10) ,DIAM(10) , NAME (2, 10) , 

1 ANOM (10) , OMEGA (10) , ANOD (10) , ZINC (10) , ECC (10) , 

2 DMU (10) , SMA (10) , TNU (10) 

LAB(1)= , EART’ 

LAB (2)=’H ’ 

$$ *READ i 

C**** IM1,ID1,IY1 - INITIAL DATE OF EPHEMERIS PREDICTIONS. 

C**** IM2,ID2,IY2 - FINAL DATE OF EPHEMERIS PREDICTIONS. 

C**** IFD - DAY FREQUENCY OF EPHEMERIS PREDICTIONS. 

READ (20 , 100) IM1 , ID1 , IY1 , IM2 , ID2 , IY2 , IFD 
100 FORMAT (213,15,213,15,13) 

IF(IY1.EQ.O.OR.IY2.EQ.O) GO TO 99 
IF(IFD.LE.O) IFD=1 
STEP=FLOAT (IFD) 

C****CALCULATE JULIAN DATES OF OBSERVING INTERVAL. 

CALL JULDAY (D J1 , ID1 , IM1 , IYl , 0 , 0 , 0 . 0) 

CALL JULDAY (D J2 , ID2 , IM2 , IY2 , 0 , 0, 0 . 0) 

DJX=DJ1 

C****READ IN ORBITAL ELEMENTS AND PLANET CHARACTERISTICS. 

CALL GETELM (NO) 

C****CALCULATE EPHEMERIS FOR EACH PLANET. 

10 CALL PLANET (DJX, NO) 

C****GENERATE PLANETARY EPHEMERIS OUTPUT TABLE. 

CALL PLNTAB (DJX, NO, LAB) 

C**** INCREMENT DATE. 

DJX=DJX+STEP 
IF(DJX.LT.DJ2) GO TO 10 
C****EXIT PROGRAM ORREY. 

99 STOP 
END 


I : 1 : 1 : 1 

12 3 4 


I 

5 


I 

6 


I 

7 


234 


APPENDIX B : Program ORREY 


1 

. 1 . 


2 

.1. 


3 

. 1 . 


4 

. 1 . 


5 

. 1 . 


6 

. 1 . 


7 

. 1 . 


001 SUBROUTINE GETELM (NO) 

002 C****SUBROUTINE GETELM READS IN ORBITAL ELEMENTS FOR 

003 C****PLANETS, ASTEROIDS, COMETS, SPACECRAFT, ETC.. 

004 C****WRITTEN BY F. ESPENAK - 6 NOVEMBER 1985. 

005 C****LAST MODIFIED - 15 MAY 1986. 

006 REAL*8 EJD 

007 REAL*4 PERD(IO) 

008 COMMON/ELMBLK/E JD (10) , EQ (10) , GMAG (10) ,PEX(10) ,DIAM(10) , NAME (2, 10) , 

009 1 ANOM (10) , OMEGA (10) , ANOD (10) , ZINC (10) , ECC (10) , 

010 2 DMU(IO) ,SMA(10) ,TNU(10) 

011 C****READ IN NUMBER OF PLANETS IN DATA FILE. 

012 C**** NO - NUMBER OF ’PLANETS’ IN INPUT FILE. 

013 READ (80, 100) NO 

014 100 FORMAT (15) 

015 DO 600 1=1, NO 

016 C****READ IN PLANET CHARACTERISTICS RECORD. 


017 C**** IM, ID, IY, IHR, IMIN - 

018 C* 


**** 

**** 


019 C* 

020 C***+ 

021 C* 

022 C* 


023 C* 

024 C**+* 

025 

026 

027 

028 C* 

029 C**+* 

030 C**** 

031 C**** 

032 C* 


EPOCH OF ORBITAL ELEMENTS FOR PLANETS 
OR PERIHELION PASSAGE FOR COMETS. 

(MONTH , DAY , YEAR , HOUR , MINUTE) 

EQ - EQUINOX OF ORBITAL ELEMENTS. 

GMAG - APPARENT MAGNITUDE AT 1 AU. 

PEX - POWER LAW EXPONENT FOR APPARENT MAGNITUDE. 
DIAM - DIAMETER OF PLANET (KM) . 

NAME - NAME OF PLANET, ASTEROID OR COMET. 

READ (80, 110) IM,ID,IY,IHR,IMIN,EQ(I) , GMAG (I) ,PEX(I) , DIAM (I) , 

1 (NAME (J, I) , J=l,2) 

110 FORMAT (14 , 13 , 15 , 13 , 13 , F8 . 2 , 2F6 . 2 , F9 . 0 , 2X, 2A4) 

***READ IN ORBITAL ELEMENTS OF PLANET. 


*** 

*** 

*** 


033 C* 

034 C* 

035 C* 

036 C* 

037 

038 

039 

040 


OMEGA 

ANOD 

ANOM 

ZINC 

ECC 

SMA 

DMU 


ARGUEMENT OF PERIHELION. 

LONGITUDE OF THE ASCENDING NODE. 

MEAN ANOMALY. 

ORBITAL INCLINATION. 

ECCENTRICITY OF ORBIT. 

SEMI-MAJOR AXIS FOR ELLIPTICAL ORBIT. 
MEAN MOTION (DEGREES/DAY) . 


*** 

*** 

*** 

***NOTE : ALL ANGLES ARE EXPRESSED IN DEGREES. 

READ (80 , 120) OMEGA (I) , ANOD (I) , ANOM (I) , ZINC (I) , ECC (I) , SMA (I) , 
1 DMU (I) 

120 FORMAT (4F9 . 4 , 2F9 . 5 , F10 . 6) 

CALL JULDAY (E JD (I) , ID , IM , IY , IHR , IMIN ,0.0) 


. 1 . 

1 


.1. 

2 


. 1 . 

3 


. 1 . 

4 


. 1 . 

5 


. 1 . 

6 


. 1 . 

7 
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IF (SMA (I) . LT . 0 . 0) SMA (I) =ABS (SMA (I) ) / (1 . O-ECC (I) ) 

IF (ECC (I) .LT.1.0) PERD(I)=SMA(I)**1.5 
IF(DMU(I) .LE. 0 . 0 . AND. ECC (I) .LT.1.0) 

1 DMU (I) =360 . 0/ (365 . 25636*PERD (I) ) 

600 CONTINUE 

C****PRINT ORBITAL ELEMENTS TABLE. 

WRITE (10 ,200) IM,ID,IY,IHR,IMIN 

200 FORMAT(1H1///10X, ’ORBITAL ELEMENTS FOR : ’,13, ’/’,I2, ’/’,I4, 

1 5X,’UT =’ ,13, * : * ,12/// 5X, ’PLANET’ ,10X, ’I’ , 

2 8X,’A NODE’ ,7X, ’OMEGA’ ,9X, ’A’ ,11X, ’E’ , 

3 12X,’P’,10X,’M’//) 

DO 610 1=1, NO 

WRITE (10,210) (NAME ( J , I) , J=1 , 2) , ZINC (I) , ANOD (I) , OMEGA (I) , 

1 SMA (I) , ECC (I) , PERD (I) , ANOM (I) 

210 FORMAT (5X,2A4,9F12. 5) 

610 CONTINUE 

WRITE (10, 201) 

201 FORMAT (1H1/) 

C****EXIT SUBROUTINE GETELM. 

99 RETURN 
END 


I : I 

1 2 


I....:.. ..I 
3 4 
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I 
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SUBROUTINE PLANET(DJX,NO) 

C****SUBROUTINE PLANET CALCULATES THE GEOCENTRIC COORDINATES OF 
C****A PLANET, ASTEROID OR COMET, GIVEN ITS ORBITAL ELEMENTS. 

C****BASED ON "ASTRONOMICAL FORMULAE FOR CALCULATORS" BY MEEUS. 
C****WRITTEN BY F. ESPENAK - 9 AUGUST 1985. 

C****LAST MODIFIED - 9 DECEMBER 1985. 

REAL*4 T , GAMMA , GMEAN , AN , EAN , TRIAL , TANOM , GLAM 

REAL*4 COB,COS,DAYS,ANOML,CB,OBAR,U,V,EL,B,ZLAM,BETA,RO,DO 

REAL+8 DJX,EJD 

COMMON/SUNBLK/RAS , DECS , ANGSOL , RAU 

COMMON/PLANET /RA (10) , DEC (10) ,AVEL(10) ,VMAG(10) ,ANGD(10) , 

1 PHASE (10) , DEL (10) , ELONG (10) , RD (10) 

COMMON/ELMBLK/EJD (10) ,EQ(10) ,AMAG(10) ,PEX(10) ,DIAM(10) , NAME (2, 10) , 

1 ANOM (10) , OMEGA (10) , ANOD (10) , ZINC (10) , ECC (10) , 

2 DMU (10) , SMA (10) , TNU (10) 

COMMON/RECBLK/XS , YS , ZS , X (10) , Y (10) , Z (10) 

DATA DTR/O. 017453293/ 

DATA RTD/57. 2957795/ 

DATA TPI/6. 2831853/ 

DATA CA/1 . 216372E-02/ 

DATA AU/1 .495979E+08/ 

DATA EPS/23.44124/ 

DATA E/0.01671542/ 

DATA ELIM/1 .0E-06/ 

C****CALCULATE TIME ELAPSED IN JULIAN CENTURIES SINCE 0.5 JAN 1900 
C****AND UPDATE THE EARTH’S ORBITAL ELEMENTS. 

T= (DJX-2415020 . 0) /36525 . 0 
GAMMA=281 . 220844+1 . 719175+T 
GMEAN=358 . 475833+35999 . 049750+T 
GMEAN=AMOD (GMEAN, 360.) 

AN=GMEAN*DTR 

C****DETERMINE EARTH’S ECCENTRIC ANOMALY ’EAN’ USING ITERATIVE SOLUTION 
C****AND THEN CALCULATE THE TRUE ANOMALY ’TANOM’ AND 
C****SOLAR RADIUS VECTOR ’RAU’ IN ASTRONOMICAL UNITS. 

EAN=AN 
5 TRIAL=EAN 
EAN=AN+E*SIN (TRIAL) 

IF(ABS(EAN-TRIAL) .GT.ELIM) GO TO 5 
TANOM=SQRT ( (1 . 0+E) / (1 . 0-E) ) *TAN (0 . 5*EAN) 

TANOM=2.0*ATAN (TANOM) 

I....:.... I....:.... I....:.... I....:.... I....:.... I....:.... I.. 
1 2 3 4 5 6 7 
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RAU=1 . 0000002* (1 . 0-E*E) / (1 . 0+E*COS (TANOM) ) 

C****CALCULATE THE SUN’S APPARENT DIAMETER. 

ANGS0L=1 . 392E+06/ (1 . 496E+08*RAU) 

ANGSOL=60 . O+RTD+ASIN (ANGSOL) 

C****CALCULATE THE SUN’S GEOMETRIC LONGITUDE, MEAN EQUINOX OF DATE. 

GLAM=T AN OM + DTR * G AMM A-DTR * 20 . 47/ (RAU*3600 . ) 

C****CALCULATE THE SUN’S MEAN GEOCENTRIC RECTANGULAR COORDINATES. 
EPSR=DTR*EPS 
XS=COS (GLAM) 

YS=SIN (GLAM) *COS (EPSR) 

ZS=SIN (GLAM) *SIN (EPSR) 

C***+ CONVERT RECTANGULAR COORDINATES TO RIGHT ASCENSION AND DECLINATION. 
RAS=ATAN2 (YS , XS) 

IF(RAS.LT.O.O) THEN 

RAS=RAS+TPI 

END IF 

DECS=ASIN (ZS) 

RAS=RTD*RAS/15 . 

DECS=RTD*DECS 

C****INITIATE LOOP TO CALCULATE PLANETARY EPHEMERIDES . 

DO 600 1=1, NO 
KNT=0 

DAYS=DJX-EJD(I) 

C****DETERMINE THE ECCENTRIC ANOMALY ’EAN’ USING ITERATIVE SOLUTION 
C****AND THEN CALCULATE THE TRUE ANOMALY ’TANOM’ AND 
C****RADIUS VECTOR ’RD’ FOR AN ELLIPTICAL ORBIT. 

IF(ECC(I) .LT.1.0) THEN 

ANOML=AMOD ( (ANOM (I) +DMU (I) *DAYS) , 360 . ) 

AN=ANOML*DTR 

EAN=AN 

10 TRIAL=EAN 

IF (ECC (I) .LT.0.4) THEN 
EAN=AN+ECC (I) *SIN (TRIAL) 

ELSE 

EAN=TRIAL+ (AN+ECC (I) *SIN (TRIAL) -TRIAL) / (1 . O-ECC (I) *COS (TRIAL) ) 

END IF 
KNT=KNT+1 

IF (ABS (EAN-TRIAL) . GT . ELIM) GO TO 10 

TAN0M=2 . 0*ATAN (SQRT ( (1 . O+ECC (I) ) / (1 . O-ECC (I) ) ) *TAN (0 . 5*EAN) ) 

RD (I) =SMA (I) * (1 . -ECC (I) *ECC (I) ) / (1 . +ECC (I) *COS (TANOM) ) 

: I : I : I : I : 1 : 1 : 1.. 

1 2 3 4 5 6 7 
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081 ELSE 

082 C****DETERMINE THE ECCENTRIC ANOMALY ’EAN’ USING ITERATIVE SOLUTION 

083 C****AND THEN CALCULATE THE TRUE ANOMALY ’TANOM’ AND 

084 C****RADIUS VECTOR ’RD’ FOR A PARABOLIC ORBIT. 

085 C**** (FROM "ASTRONOMICAL FORMULAE FOR CALCULATORS", MEEUS, PAGE 133) 

086 CB=CA*DAYS/SMA (I) **1 . 5 

087 TAN0M=1 .0 

088 20 TRIAL=TANOM 

089 TANOM=(CB+0.6666667*TRIAL**3)/(1 .0+TRIAL*TRIAL) 

090 IF(ABS(TANOM-TRIAL) .GT.ELIM) GO TO 20 

091 TAN0M=2.O*ATAN (TANOM) 

092 RD (I) =SMA (I) / (COS (0 . 5+TANOM) ) **2 

093 END IF 

094 TNU(I)=TANOM 

095 C****CALCULATE HELIOCENTRIC ECLIPTIC LONGITUDE AND LATITUDE. 

096 OBAR=TANOM+DTR*OMEGA (I) 

097 U=COS (DTR*ZINC (I) ) *SIN (OBAR) 

098 V=COS(OBAR) 

099 EL=ATAN2 (U, V) +DTR*ANOD (I) 

100 B=SIN (OBAR) *SIN (DTR+ZINC (I) ) 

101 B=ASIN (B) 

102 C****CALCULATE THE DISTANCE ’DEL* BETWEEN EARTH AND PLANET IN A.U. 

103 DEL (I) =2*RAU*RD (I) *COS (B) *COS (EL-GLAM) 

104 DEL (I) =SQRT (DEL (I) +RAU*RAU+RD (I) *RD (I) ) 

105 C*** CALCULATE GEOCENTRIC ECLIPTIC LONGITUDE AND LATITUDE. 

106 U=RD (I) *COS (B) *SIN (EL-GLAM) 

107 V=RD (I) *COS (B) *COS (EL-GLAM) +RAU 

108 ZLAM=ATAN2 (U, V) +GLAM 

109 BETA=RD (I) *SIN (B) /DEL (I) 

110 BETA=ASIN(BETA) 

111 C****CONVERT RECTANGULAR COORDINATES TO RIGHT ASCENSION AND DECLINATION. 

112 U=SIN (ZLAM) *COS (EPSR) -TAN (BETA) *SIN (EPSR) 

113 V=COS (ZLAM) 

114 R0=ATAN2(U,V) 

115 IF(RO.LT.O.O) THEN 

116 RO=RO+TPI 

117 END IF 

118 DO=SIN (BETA) *COS (EPSR) +COS (BETA) *SIN (EPSR) *SIN (ZLAM) 

119 DO=ASIN (DO) 

120 RA (I) =RTD*R0/15 . DO 

I....:.... I....:.... I....:.... I....:.... I....:.... I....:.... I.. 
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: . 1 . . 1 . . 1 . . 1. .1 

121 DEC(I)=RTD*DO 

122 C**** CALCULATE APPARENT ANGULAR DIAMETER. 

123 ANGD (I) =3600 . *RTD*ASIN (DIAM (I) / (AU*DEL (I) ) ) 

124 C****CALCULATE ELONGATION OF PLANET FROM SUN. 

125 ELONG (I) =ANGSEP (RAS , DECS , RA (I) , DEC (I) ) 

126 C****CALCULATE ILLUMINATED PHASE AND APPARENT MAGNITUDE. 

127 ANGE=ABS (DTR*ELONG (I) ) 

128 COSI= (DEL (I) -RAU+COS (ANGE) ) /RD (I) 

129 PHASE(I)=ABS (0.5*(1 .O+COSI)) 

130 VMAG (I) =AMAG (I) +5 . 0*ALOG10 (DEL (I) ) +2 . 5*PEX (I) * ALOGIO (RD (I) ) 

131 IF(PEX(I) .EQ.2.0) THEN 

132 VMAG (I) =VMAG (I)-5.0*LOG10 (PHASE (I) ) 

133 END IF 

134 600 CONTINUE 

135 C****EXIT SUBROUTINE PLANET. 

136 99 RETURN 

137 END 

: I : I : I : I : 1 : 1 : 1 

1 2 3 4 5 6 7 
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001 SUBROUTINE PLNTAB (D JX , NO , LAB) 

002 C****SUBROUTINE PLNTAB PRINTS A PLANETARY EPHEMERIS TABLE. 

003 C****WRITTEN BY F. ESPENAK - 6 NOVEMBER 1985. 

004 C****LAST MODIFIED - 16 MAY 1986. 

005 REALM ALBEDO (10) , PERD (10) , LAB (2) 

006 REAL*8 DJX,EJD,DJ1,DJ2 

007 COMMON/SUNBLK/RAS , DECS , ANGSOL , RAU 

008 COMMON/PLANET/RA(10) , DEC (10) ,AVEL(10) ,VMAG(10) ,ANGD(10) , 

009 1 PHASE (10) , DEL (10) , ELONG (10) 

010 COMMON/ELMBLK/EJD (10) , EQ (10) , GMAG (10) , PEX (10) , DIAM (10) , NAME (2 , 10) , 

OH 1 ANOM (10) , OMEGA (10) , ANOD (10) , ZINC (10) , ECC (10) , 

012 2 DMU(IO) ,SMA(10) ,TNU(10) 

013 C****GENERATE PLANETARY EPHEMERIS OUTPUT TABLE. 

014 CALL CALDAY (D JX , ID , IM , IY , IGDAY, AHR , AMIN , ASEC , IHR , IMIN , ISEC) 

015 EPOCH=FLOAT(IY)+FLOAT (IGDAY) /365. 25 

016 WRITE (10, 200) LAB(l) ,LAB(2) ,IM,ID,IY,IHR,AMIN,DJX 

017 WRITE (6, 200) LAB(l) ,LAB(2) ,IM,ID,IY,IHR,AMIN,DJX 

018 200 FORMAT (////IX, 2A4/ EPHEMERIS FOR : ’,14, 7’, 12, 7 ’,14, 

019 1 4X,I3,’:’,F4.1,’ UT’,4X,’JD =’,F10,1 /// 

020 2 IX, ’PLANET’, 6X, ’RA’ ,8X, ’DEC’, 

021 3 8X, ’DELTA ’,5X, ’MAG’, 4X, ’SIZE’, 3X, ’PHASE ’,3X,’ ELONG’/) 

022 CALL CNVRT4 (RAS , RA2 , RA3 , IRA1 , IRA2 , IRA3 , IDUM) 

023 CALL CNVRT4 (DECS, DEC2,DEC3,ID1,ID2,ID3, IDUM) 

024 WRITE (10, 205) IRA1,RA2,ID1,DEC2, RAU, ANGSOL 

025 WRITE (6,205) IRA1,RA2,ID1,DEC2, RAU, ANGSOL 

026 205 FORMAT (IX , ’ SUN * , 5X , 2 (14 , F5 . 1 , IX) , F10 . 4 , 8X , F8 . 2) 

027 DO 620 1=1, NO 

028 CALL CNVRT4 (RA (I) , RA2 , RA3 , IRA1 , IRA2 , IRA3 , IDUM) 

029 CALL CNVRT4 (DEC (I) , DEC2 , DEC3 , ID1 , ID2 , ID3 , IDUM) 

030 WRITE (10,210) ' (NAME ( J , I) , J=1 , 2) , IRA1 , RA2 , ID1 , DEC2 , 

031 1 DEL (I),VMAG(I),ANGD(I), PHASE (I), ELONG (I) 

032 WRITE ( 6,210) (NAME(J,I), J=l,2) ,IRA1,RA2,ID1,DEC2, 

033 1 DEL (I),VMAG(I),ANGD(I), PHASE (I), ELONG (I) 

034 210 FORMAT (1X,2A4,2(I4,F5.1,1X) ,F10.4,F8.2,F8.2,F8.2,F8.1) 

035 620 CONTINUE 

036 C****EXIT SUBROUTINE PLNTAB. 

037 99 RETURN 

038 END 

: 1 : 1 : I : 1 : I. . . . : I. .1. . 
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SUBROUTINE JULDAY (F JD , ID , IM , IY , IHOUR , IMIN , SEC) 

C****SUBROUTINE JULDAY COMPUTES THE JULIAN DECIMAL DATE (FJD) FROM 
C****THE CALENDER DATE (ID,IM,IY) AND TIME (IHOUR, IMIN, SEC) . 
C****MODIFIED BY F. ESPENAK - AUGUST 1978. 

REAL*8 FJD 

NDAY= ID-32075+1461* (IY+4800+ (IM-14) /12) /4+367* (IM-2- (IM-14) /12 
1 *12) /12-3* ( (IY+4900+ (IM-14) /12) /100) /4 

F JD= DFLOAT (NDAY) - . 5DO+IHOUR/24 . D0+IMIN/1440 . D0+SEC/86400 . DO 
RETURN 
END 


1 2 3 4 5 6 7 
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FUNCTION ANGSEP (RA1 , DECl , RA2 , DEC2) 

C****FUNCTION ANGSEP CALCULATES THE ANGULAR SEPARATION BETWEEN TWO 
C****POINTS ON THE CELESTIAL SPHERE. 

C****NOTE : INPUT ARGUEMENTS ARE IN DECIMAL HOURS AND DEGREES. 

C****WRITTEN BY F. ESPENAK - AUGUST 1977. 

C****LAST MODIFIED BY F. ESPENAK - 14 AUGUST 1985. 

DATA DTR/O. 017453293/ 

DATA RTD/57. 2957795/ 

DATA PI/3.14159265/ 

D1=DTR*DEC1 

D2=DTR*DEC2 

DELRA=15 . *DTR* (RA1-RA2) 

C****CALCULATE ANGULAR SEPARATION. 

CEL=SIN (Dl) *SIN (D2) +COS (Dl) *COS (D2) *COS (DELRA) 

IF (ABS (CEL) . GE . 1 . 0) CEL=0 . 9999 
ANGSEP=ACOS (CEL) 

IF (DELRA . LT . 0 . 0 . AND . DELRA . GE . -PI) ANGSEP=-ANGSEP 

IF (DELRA. GT. PI) ANGSEP=-ANGSEP 

ANGSEP=RTD*ANGSEP 

RETURN 

END 
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APPENDIX B : Program ORREY 


1 2 3 4 5 6 7 

1.. ..:.... I....:.... I....:. ...I....:.... I....:.... I....:.... I.. 

001 SUBROUTINE CALDAY (F JD , ID , IM , IY , NDAY , AHR , AMIN , ASEC , IHR , IMIN , ISEC) 

002 C****SUBROUTINE CALDAY CALCULATES THE GREGORIAN CALENDAR DATE (ID,IM,IY) 

003 C****THE DAY OF YEAR (NDAY), AND TIME (AHR, AMIN, ASEC, IHR, IMIN, ISEC) 

004 C****FROM THE DECIMAL JULIAN DATE (FJD) . 

005 C****MODIFIED BY F. ESPENAK - AUGUST 1978. 

006 C****LAST MODIFIED - 6 JUNE 1986. 

007 INTEGER*4 MONTH (12) 

008 REAL*8 FJD,ADIF, AHR, AMIN, ASEC 

009 DATA MONTH/0,31 ,59,90, 120, 151 , 181 , 212 , 243,273,304 , 334/ 

010 C**** CALCULATE GREGORIAN CALENDAR DATE. 

011 JD=FJD+0.5 

012 L=JD+68569 

013 N=4*L/146097 

014 L=L-(146097*N+3)/4 

015 IY=4000* (L+l) /1461001 

016 L=L-1461*IY/4+31 

017 IM=80*L/2447 

018 ID=L-2447*IM/80 

019 L=IM/11 

020 IM=IM+2-12*L 

021 IY=100* (N-49) +IY+L 

022 NDAY=MONTH (IM) +ID 

023 IF (IM . GT . 2 . AND . (IY-IY /4*4) . EQ . 0) NDAY=NDAY+1 

024 C****CALCULATE TIME. 

025 ADIF=FJD+0.5-JD 

026 AHR=ADIF*24 . 

027 IHR=AHR 

028 AMIN= (AHR-IHR) *60 . 

029 IMIN=AMIN 

030 ASEC= (AMIN-IMIN) *60 . 

031 ISEC=ASEC 

032 RETURN 

033 END 

1.. ..:.... I....:.... I....:.... I....:.... I....:.... I....:.... I.. 
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APPENDIX B : Program ORREY 

1 2 3 4 5 6 7 

I....:.... I....:.... I....:.... I....:.... I....:.... I....:.... I 

001 SUBROUTINE CNVRT4(XA,XB,XC,IA,IB,IC,ID) 

002 C****SUBROUTINE CNVRT4 CONVERTS DECIMAL TIME INTO HOURS, MINUTES, 

003 C****SECONDS AND MILLISECONDS (IA, IB, IC, ID) . 

004 C****NOTE : CNVRT4 IS A SINGLE PRECISION VERSION OF CONVRT. 


005 

C****WRITTEN BY F. ESPENAK - SEPTEMBER 1978. 




006 

IAsINT(XA) 




007 

XB=60.0* (XA-IA) 




008 

IB=INT (XB) 




009 

XC=60.0* (XB-IB) 




010 

IC=INT (XC) 




Oil 

ID=INT (1000 . 0* (XC-IC) ) 




012 

RETURN 




013 

END 
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